Google 



This is a digital copy of a book thaï was prcscrvod for générations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's bocks discoverablc online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose légal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia présent in the original volume will appear in this file - a reminder of this book's long journcy from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we hâve taken steps to 
prcvcnt abuse by commercial parties, including placing lechnical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use thèse files for 
Personal, non-commercial purposes. 

+ Refrain fivm automated querying Do nol send automated queries of any sort to Google's System: If you are conducting research on machine 
translation, optical character récognition or other areas where access to a laige amount of text is helpful, please contact us. We encourage the 
use of public domain materials for thèse purposes and may be able to help. 

+ Maintain attributionTht GoogX'S "watermark" you see on each file is essential for informingpcoplcabout this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it légal Whatever your use, remember that you are lesponsible for ensuring that what you are doing is légal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countiies. Whether a book is still in copyright varies from country to country, and we can'l offer guidance on whether any spécifie use of 
any spécifie book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps rcaders 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full icxi of ihis book on the web 

at |http: //books. google .com/l 



Illllllllllll 



60003046SR 



|Ç«jii -e . izci 



EVOLUTION, OLD AND NEW. 



" The want of a practîcal acquaîntanco with Natural 
HJBtory leads tïio autltor to take an erroneouB riow of tlie 
beariog of bis owu théories on thoBo of Mr. Darwin." 

Rm'eio of'IAfe md Habit,' hy Mr. A. R. Waïlace, 
•Nature: March 27, 1879. 



" Neither laBtly would oiir observer be driveu ont uf his 
flonclneion, or from bia confidence in its tmth, by boing told 
tbat he knowa nothing at ail about the matter. He knows 
enoTigb for bia argument ; be knowa tlie atility of tbo end ; 
be knowB tlio Rubaorviency and adaptation of tbe mcana to 
tbe end. Thèse pointa boing known, bia ignorance con- 
ceming other pointe, hÎB doubts concernîng otber pointe, 
aSect not tbe certaiuty of hia reaaoning. Tbe conacionanees 
of kuowing little need not beget a distrast of that wbicb he 
doea know." — Paley's ' Natwvl Theology,' cbap. i. 
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THE SECOND EDITION. 



SiNCE the proof-aheeta of the Appendiz to this book left 
my hands, finally corrected, and too late for me to be 
able to recast the first of tbe two cbapters tiiat composa 
it, I hear, witb tbe most profound regret, of the death of 
Mr. Charles Darwin. 

It being atill possible for me to refer to tbia event in 
a préface, I hasten to say how mucb it grates upoa me 
to appear to reoew my attack upon Mr. Darwin under 
the présent circu m stances. 

I hâve insisted in each of my tbree boots on Evolution 
upon the tmmenaity of the service wbicli Mr. Darwin 
rendered to that transcendently important theory. In 
" Life and Habit," I said r " To the end of time, if the 
question be asked, ' Wbo taugbt people to believe in 
Evolution '{' the answer muât be that it was Mr. Dar- 
win." This 13 true ; and it is hard to see what palm of 
higber praise can be awarded to any philosopher. 

I hâve always admitted myself to be under the 
deepest obligations to Mr. Darwin's works ; and it was 
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with the greatest reluctance, not to say répugnance, that 
I became one of his opponenta I hare partaken of hîs 
hospitaiity, and hâve bail too mucli expérience of tbe 
cliarming BÎmplicity of bis manner not to be anioni; 
the readieat to at once admire and envy it. It is 
uDfortunately true that I believe Mr. Darwin to hâve 
behaved badly to nae ; ih\& îs too notorious to be denied ; 
but at the aame time I cannot be blind to tbe fact that 
no raan can be judge in bis own case, and tbat after ail 
Mr. Darwin may bave been rigbt, and I wrong. 

At the présent moment, let me impresa thia latter 
alternative upoo my mind as far as possible, and dwell 
only Tipon that aide of Mr. Darwin's work and character, 
about whîch there is no différence of opinion among 
either bis adtnirers or bis opponenta. 



April 21, 1882. 
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COHTEABT to the advice of my frienda, who caution me 
to avoid ail appearance of singularity, I venture upon 
introducing a practice, the expodiency of which I will 
submit to the judgment of the reader. It is one 
which has been adopted by musicians for more than a 
eentnry — to the great convenieiice of ail who are fond 
of music — and I obaerre that within the last few years 
two auch distinguished painters as Mr. Alma-Taderaa 
and Mr. Hubert Herkomer hâve taken to it. It îb 
a matter for regret that the practice should not hâve 
been gênerai at an earlier date, not only among painters 
and musicians, but also among the people who write 
books. It consista in signifying the number of a pièce 
of music, picture, or book by the abbreviation " Op," 
and the number whatever it may happen to be. 

No work can be judged intelligently unleaa not only 
tbe anthor's relations to bis Borrotindings, but alao the 
relation in whicb the work stands to the life and other 
Works of the autbor, is understood and borne in mind ; 
nor do I know any way of conveying this information 
at a glance, comparable to that which I now borrow 
from mueiciaus. When we see the number againat a 
work of BeethoTeu, we need ask no further to be 
informed concerning the gênerai charaeter of the 



music, The earoe holds good more or less witli ail 
composera. EaDdel'a works were not numbered — not 
at least his operaa and oratorios. Had they been Bo, 
the significance of the numbera on Susanna and Theo- 
dora would bave been at once apparent, connected as 
they would tave been witb tbe number on Jephthah, 
Handel's next and Jast work, in which he empbatîcally 
répudiâtes tbe influence whicb, perbaps in a time of 
self-dîstrust, he bad allowed contemporary German 
muaic to exert over bim. Many pEiinters bave dated 
tbeir worka, but atill more hâve neglected doing so, 
and Bome of thèse bave been not a little misconceiTed 
in conséquence. As for authora, it is unnecessary to 
go i'artber back than Lord BeaconsGeld, Thackeray, 
Dickens, and Scott, to feel how mucb obliged we ahould 
bave been to any custom that shoiild hâve eompelled 
tbem to nnmber tbeir worka in tbe order in which 
they were written. When we think of Shakespeare, 
any doubt which might remain as to the advantago of 
tbe propoaed innovation is felt to disappear. 

My frienda, to whom I urged ail tbe above, and more, 
met me by saying that the practice waa doubtlcBS a 
very good one in tbe abstract, but that no one was par- 
ticularly likely to want to know în what order my 
books had been written. To which I answered that 
even a bad book which introduced so good a ctistom 
would not be withont value, thougb the value might 
lie in the custom, and not in tbe book itself ; wbereon, 
aeeing that I waa obstinate, they left me, and inter- 
preting their doing so into at any rate a modified appro- 
bation of my design, I bave carried it into practice. 



PREFACE. 

The édition of the ' Philosophie Zoolo 
to in the following volume, is that eiiited by M. Chas. 
Martins, Paris, Librairie F, Savy, 24, liue de Haute- 
feuUle, 1873. 

The édition of the ' Origin of Species ' is that of 1876, 
imless another édition be especially named. 

The italics throughout the hook are generally mine, 
escept in the quotations from Mîsb Heward, whers 
they are ail her own. 

I ani anxioua aiso to take the présent opportunity 
of acknowledging the obligations I am under to my 
friend Mr. H. F. Junes, and to other friends (who will 
not allow me to mention theîr names, lest more errore 
should be discovered than they or I yet know of ), for 
the invaluable assistance they hâve given me whiîe 
this work was going througk the press. If I am able 
to let it go before the public with any comfort or peace 
of mind, I owe it entirely to the carefulness of their 
supervision. 

I am also greatly indebted to Mr. Garnett, of the 
British Muséum, for liaving called my attention to 
many works and passages of wliich otherwise I ahould 
hâve known nothing. 



JfurtA 31, 1879. 
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EVOLUTION, OLD AND NEW. 



STATEMENT OF THE QUESTION. CUREENT OPINION 
ADVEKSE TO TELEOLOGY. 

Of ail the questions now engaging the attention ol' 
those whose destiny haa coramanded them to take rnoro 
or leas exercise of mind, I know of noue more interesting 
than that which deala with what is called teleology — 
that Î8 to say, with design or purpose, as evidenced by 
the différent parts of animais and plants. 
Tiie question may be briefly stated thiis : — 
Can we or can we not see signs in the structure of 
animais and plants, of something which carriea with it 
the idea of contrivance so strongly that it is impossible 
for ua to thînk of tlie structure, without at the same 
tîme thinkîng of contrivance, or deaign, in connection 
with it ? 

It is ray object in the présent work to answer this 
question in the affirmative, and to lead my reader to 
agrée with me, perhaps mainly, by foUowing the history 
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of that opinion wliioli ia now Bupposed to be fatal to a 
purposive view of animal and vegetable organs. I refer 
to the theory of évolution or descent with modification. 

Let me etate tbe question more at large. 

When we see organe, or living tools — for there ia no 
well-developed organ of any living being whicb ia not 
uaed by its posaesaor aa an instrument or tool for tlie 
effeeting of some purpose which he oonsiders or bas 
conaidered for bis advautnge — when we see liying tools 
wbicti are aa admirablj litted for the work required of 
tliem, as ia the carpenter's plane for planing, or the 
blaekamitb's liammer and anvil for the hammerïng of 
iron, or the tailor'e needle for aewing, what conclnaion 
sliall we adopt concerning tbem ? 

Shall we hold that they must bave heen designed or 
eontrived, not perhaps by mental processea indistin- 
guiahable from those by whicb the carpenter'a saw or 
the watch has been designed, but atill by proceaaea bo 
ulosely reaembling thèse that there ia no word that can 
be found to express tbe actual facts of the case so nearly 
as tbe word ■' deaign " ? That is to say, aball we imagiue 
that they wei-e arrived at by a living mind aa the result 
of achemiiig and contrïving, and thinking (not without 
oecasional mistakes) wbicli of the courses open tû it 
aeemed beat fitted for the occasion, or are we to regard 
the apparent connection between auch an organ, we will 
say, aa the eye and the sigbt wbich is efCected by it, aa 
in no way due to the design or plan of a liying intelli- 
gent being, but as cauaed simply by tbe accumulation, 
one upon another, of an almost infinité séries of small 
pièces of good fortune ? 
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In othei' words, shall we see somotliing for which, fts 
Professor Mivart bas well said, " to ua the wovd ' mind ' 
ia tlie least iiindequiito and mialeading Hymbol," as 
having given to tlie eagle an eyesight which can pierce 
tiie sun, but wliicli in the niglit is powerless ; while to 
the owl it bas given eyes which shun even tbe fuU 
moon, but find a soft brilliantty lu da,rltiieB3? Or shall 
we deuy that there haa been any purpose or design ia 
tbe faahioniûg of thèse diflerent kinda of eyes, and aee 
nothing to make ua bcdieve tbat any living being made 
the eagle'a eye ont of sometbiiig which was not an eye 
nor anything lîke one, or that this living being im- 
planted tbis particular eye of ail others in tlie eagle'a 
bead, as being niost in aecordance with tbe habits of tbe 
créature, aud aa therefore mo"t likely to enable it to live 
conteutedly and leave plénitude of offspring ? And ahall 
we then go on to maintain that the eagle'a eye waa 
formed little by little by a séries of accidentai variations, 
each one of which waa thrown for, aa it were, with dice ? 

We shall most of ua feel that there must bave 
been a little clieating somewhere with thèse accidentai 
variations before the eagie could hâve become so great 
a winner. 

I believe I hâve now atated the question at issue eo 
plainly tbat there can be no miatake about ita nature, 
I will therefore proceed to show as brîefly aa poaaible 
wbat bave bec^n the positions taken in regard to it by 
oup forefalbers, by tbe leaders of opinion now living, 
and wiiat I believe will be the next uoucluaion that will 
be adopted for any length of time by any considérable 
number of people. 
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In the times of the ancients tlie prépondérance of 
opinion was in favour of teleology, thoiigli ioipugners 
were not wanting. Aristotle ' leant towards a déniai 
of purpose, while Piato t waa a firui bt:liever in design. 
From the daya of Plato to our own times, tlicre hâve 
been but few objectors to the teleologieal or purposive 
yiew of nature. If an animal had an eye, that eye was 
regarded as something which had been deaigned in 
order to enable ils owner to see after Buch faahion as 
ehould be moat to its adTantage. 

Thia, however, ia now no longer the prevailing opinion 
either in thia country or in Germany. 

Profeaaor Haeckel holds a high plane among the 
leaders of German philosophy at the présent day. He 
déclares a belief in évolution and in purposivenesa to 
be incompatible, and he dénies purpose in language 
Tvhich holds ont but little prospect of a compromise. 
"As soon, in fact," he wrîtes, "as we acknowledge the 
exclusive activity of the physico-chemicai causes in 
living (organic) bodies as well as in so-called inani- 
mate (inorganic) nature," — and this is what Profeasor 
Haeckel hold.^ we are Ijound to do if we accept the 
theory of descent with modification — " we concède ex- 
clusive donainion to that view of the nniverse, which 
we may designate as meehaniaaî, and which ia opposed 
to the teleologieal conception. If we compare ail the 
ideaa of the universe prévalent among différent nations 
at différent times, we can divide them ail into two 
* Ftee noto ta Mr. Darwin, Itistorical Bkeloh, &c., ' Origin of Spedes,' 
p. liii. éd. 187C, nnd Ariet. ' PbyaiciB AascollationeB,' Ûb, u. cap. TÎii. 

B.2. 

t Seo Phaido and Tîqiibdb, 
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sharply contrasted groupa — a «auw(2 or mecAonûraZ, and 
a teleohgiccd or vitaîisite. Tlie latter haa prevaîled 
generaily in biology uiitil now, and accordingly the 
animal and vegefable kingdoins hâve becn considered 
as the products of a créative power, acting for a definite 
pnrpose. In the contemplation of every organiam, the 
unavoidable conviction seemed to press itself upon us, 
that Buch a wonderful machine, so complicated an 
apparatns for motion as exists in the organism, could 
only be produced by a power analogous to, but înflnitely 
more powerful than the power of raan in the conatruc- 
tion of his machines." ' 

A little lower down he continues : — 

" J maintain with regard to " this " much ialhed of 
'jmrpose in nature ' that it has no existence hut for ikose 
persojis viho observe phenomena in plants and animais in 
the moat superjieial manner. Without going more deeply 
into the matter, we can see at once that the rudi- 
mentary organs are a formidable obstacle to this theory. 
And, indeed, auyone who makes a really close study of 
the organization and mode of life of the various animais 
and plants, .... mnat necessarily come to the con- 
clusion, that thia ' purposivenesa ' no more exiats than 
the much talked of ' beneficence ' of the Creator." t 

ProfeBsor Haeckei justly sees no alternative between, 
npon the one hand, the création of independent speciesby 
a Personal God — by a " Creator," in fact, who " becomes 
an organiBm, who designs a plan, reflecta upon and 
varies this plan, and ânally forma créatures according 



• 'Hiatorj of Création,' vol. i. p. 13 [H. t 
t Ibid, p. 19. 



King and Co^ 1876). 
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to it, as a haman arcliitect would consfruct his build- 
ing," ' — and die déniai of ail plan or purpose whatever. 
There can be no question tut that he is right hère, To 
talk of a "designer" who haa no tangible existence, no 
organism witb whicb to think, no bodily mechanism 
with which to carry bis purposea into efFect ; whose design 
ia not design inasmticli as it haa to contend with no 
impedimenta from ignorance or impotence, and who thus 
contrives but by a sort of niake-believe in which there 
is no contrivanee; who haa a faïuiliar name, but notbing 
beyond a name which any humau sensé lias ever been 
able to perceive — this is an abuse of words — an attempt 
to palm off a shadow upon our understandings as 
though it were a substance. It is plaiii therefore that 
there muet eitber be a designer who "becomes an 
organism, designs a plan, &c.," or that there can be no 
designer at ail and hence no design. 

We bave seen which of thèse alternatives Profeseor 
Haeckel haa adopted, He holds that those who aceept 
évolution are bound to reject ail " purposivenesa." And 
hère, as I bave intimated, 1 differ from him, for reasons 
which will appear preseutly. I believe in an organic 
and tangible designer of every complex structure, for 
Bo long a time past, as that reasonable people will be 
incurious about ail that occurred at any earlier time. 

Professer Clifford, again, is a fair représentative of 
opinions which are flnding faveur with the majorify of 
our own thinkers. He writes : — 

" Tliere are hère some words, however, which require 
careful définition. And flrst the word purpuse. 
• ' Hiatorj of Cieotion," Tol. i, p. 73 (H. S. Kiug and Co„ 1S76). 
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thing serves a purpose wlien it is adapted for some end ; 
thus a coi-kacrew is adapted to tho end of extracting 
corka fi-om bottles, and onr liiiigs are adaptedto the end 
of respiration. We niay siiy that the extraction of 
corks is the pnrpose of tlie cnrksprew, and that respi- 
ration is the purpose of the longs, but hère we shall 
hâve lised the word in two différent seuaes. A maii 
made the corkscrew with a purpose in hia mirid, and he 
knew and inteuded that it should be used for pulling 
ont corks. But nohody made our luvgs wiih a yiirpose 
in his mind and iviended tha-t they should le uaed for 
hreaihing. The respiratory apparatus was adapted to 
ita purpose by nataral selectiou, nainely, by the graduai 
préservation of better and betfer adaptations, and by the 
killitig-off of the woree and imperfect adajitationa." " 

No déniai of anytliiug like design could be more 
explicit. For Profesaor Clifford is well aware that the 
Tery essence t^f the " Natnral Sélection " tlieory, is that 
the variations shsll hâve been mainly accidentai and 
without desîgH of any sort, bat that the adaptations of 
Btnicture to need shall hâve oome about by the accu- 
mulation, througli natnral sélection, of auy variation 
that happened to be favourable. 

It will be my business on a later page not only to 
show that Ihe lungs nre as piirposive as the corkscrew, 
but furtlierniore that if drawing corks had been a matter 
of RS mueh importance to us as breathing is, the list of 
our orgaiia would hâve been found to comprise oue 
corkscrew at the ieast, and possibly tHO, twenty, or ten 
thouaand ; even as we see that the trowel without which 
• ' Fortoiglitly Heview,' new sprîea, vol. iriii. p. 795. 
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the beaver cannot plaster its hatitation in suc!i foshîon i 
as aloiie satisfies ît, is incorporate into the beaver's own 
body by way of a tail, the like of which is to be found 
in no otlier animal. 

To take a name which carries with it a far greateï "l 
authority, that of Mr. Charles Darwin. He wtites : — ' 

"It is scarcely possible to avoid comparing the eye 
with a teleseope. We know that this instrument bas 
been perfected by the long-eontinued efforts of the 
liighest human intellects ; and we naturally infer that 
the eye haa been forined by a somewhat analogous 
process. But may not this infevence be presumptuona? 
liave we any riglit to déclare that the Creator workil 
by intellectnal powers like those of man?"* * 

Hère purposiveneaa is not indeed denied point-blank, 
but the intention of the author is nnmistakable, it is 
to refer the wonderful resuit to the graduai accumulation 
of email accidentai improvementa which were not due 
as a rnle, if at ail, to anything " analogous " to design. 

" Variation," he eays, " will cause the alight altéra- 
tions ; " that is to say, the elight auccessive variations 
whose accumulation résulta in sueh a marvellous struc- 
ture as the eye, are caused by variation ; or in other 

words, they are indefinite, due to notliing that we can 
lay our hands upon, and therefore certainly not due 
to design. " Génération," continues Mr. Darwin, " will 
multiply them almost infînitely, and natural selectioa 
will pick ont with unerring skill each improvement. Let 
this process go on for millions of yeara, and during 
eachyeEir on millions of ini^ividualsof many kinds; and 

• ' Orjgin of Speci«a,' p. U6, cd. 1876. | 
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may we not believe that a liviog optical instrament 
might be thus formed as superior to one of glaaa, as the 
Works of the Creator are to those of man ? " " 

The reader will observe that the only skill — and 
this iQTolves design — suppoaed by Mr. Darwin to be 
exercised in the foregoing proceas, is the' "unemng 
skill" of natural sélection. Natural sélection, however, 
is as he himself tella us, a synonym for the surviral of 
the fittest, which last he déclares to be the "more 
accurate " expression, and to be " aometimes " equally 
eonvenient.t It is elear tlien that he only speaka 
metaphorically when he hère assigna " iinerring skill " 
to the fect that the fittest individuals conimonly live 
longest and transmit most oS'gpring, and that he seea 
no évidence of design in the numerous slight succes- 
sive "altérations" — or yariations — which are "caused 
by Tariation," 

It were easy to mnltîply quotations which should 
prove that the déniai of " purposiveness " is commonly 
coneeived to be the inévitable acoompaniment of a be- 
lief in évolution. I will, however, content myself with 
bat one more — from Isidore Geoffroy St. Hilaire. 

" Whoever," says this author, " liolds the doctrine of 
final causes, will, if he is consistent, bold also that of the 
inmmtability of species ; and ogain, the opponent of the 
one doctrine will oppose the other alao." } 

Nothing can be plainer ; I believe, however, that even 
withoat quotation the reader would hâve recognized 

' ' Origin of SpadOB,' p. HG, ad. 1876. 

t rago 49. 

I ' Vie et Dootrine scientifique d'Etfenne Reoffiroy de St. Hiluire,' 
by Isidore Geoffroy de St. Hiluire. Paria, 1847, p. 344. 
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the accuracy of my contention that a belief in the pur- 
poaiveness or design of animal and vegetable organa ia 
eommonly held to be incompatible with the belief that 
they hâve ail been evolved from one, or at any rate, 
from not many original, and low, forma of life. Gene- 
rally, however, aa this incompatibility ia accepted, it ia 
not unchallenged. From time to Unie a voice is uplifted 
in protest, whoBe tones cannot be diaregarded. 

"I hâve always felt," eays Sir WilHam Thomson, in 
hia address to the Britiali Aasociatioo, 1871, " that this 
hypothesis " (natural sélection) " does not contain the 
true theory of évolution, if indeed évolution there haa 
been, in biology. Sir John Herschel, in espressing a 
favourable judgment on the hypothesis of zoological 
évolution (with however eome réservation in respect to 
the origin of nian), objec-ted to the doctrine of natural 
aelection on the ground that it wastoo like the Laputan 
method of makjng booka, and that it did not sufficiently 
take intoacconnt a coutiiiually guiding and controlling 
intelligence. This seems to me a most valuable and 
instructive critioism, ï Jeel ^ofoundly convineed that 
(he argument of design has ieen greaily too much lost 
aight of in récent zoological speculaiions. Reaction 
against the frivolities of teleolngy such as are to be 
found in the notes of the learned commentators on 
Paley's ' Natural Theology,' has, I believe, had a tem- 
porary effect in turning attention from the Bolid and 
irréfragable argument so well put forward in that excel- 
lent old book. But overpoweringly strong proofs of 
intelligent and benevolent design lie ail around ua,"" 
* Addieaa to ths Biitiâli Association, 1S7I< 
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&c. Sir William Thomson goes on to infer that ail 
living beings dépend on an ever-acting Creator and 
Euler — meaning, I am afraid, a Creator who is not an 
organism. Hère I eannot foUow him, but while gladly 
accepting his testimony to the omniprésence of intelli- 
gent design in alraost every structure, whether of animal 
or plant, I shall content myself with observing the 
manner in which plants and animais act and with the 
conséquences that are legitimately deducible from their 
action. 
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CHA.PTER ri. 

THE TELEOLOOY OF PA"LEY AND THE THEOLOGIAN3. 

Let us tum for a whîle to Paley, to whom Sir W. 
Thomeon has referred us, His work should be so well 
known that an apology is almost due for quoting ît, 
yet I think ît likely that at least niue oiit of ten of my 
readere will (lîke rayself till reminded of it by Sir W. 
Thomson'a address) hâve forgotten its existence. 

" In Crossing a heath," says Paley, "aiippoae I pitclied 
my foot against a atone, and were asked how tbe atone 
came to be there ; I might posaibly answer that for 
anylhing I knew to the contrary, it had lain there for 
ever ; nor would it perhapa be very easy to ahow the 
absurdity of thia anewor. But suppose I had found a 
■match upon the groutid, and it should be inquired how 
the watch happened to be in that place ; I should hardly 
tliink of the answer I had before giveu — that for aoy- 
thing I knew the watch might hâve been alwaya there. 
Tet, why should uot this answer serve for the watch as 
well as for the stone? Why is it not os admissible in 
the second case as in the first ? For this reason, and 
for no other, viz. that wiien we corne to inspect the 
watchj we perceive (what we coald not discover in the 
stone) that ita several parts are framed and put together 
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for a parpoHe, e. g. that they are so formed and adjui 
as to produce motion, and tliat motion ao regulated as 
to point out the hour of the day : that if the différent 
parts had been differently shaped from what they are, 
of a différent size from what they are, or plaeed after 
any other manner, or in any other order, than that in 
which tbey are placed, either no motion at ail would 
hâve been carried on in the machine, or none that 
would bave answered the nae which is now aerved by it. 
To reckon iip a few of the plainest of thèse parta, and 
of their offices ail tending to one resuit : we see a cylin- 
drical box coutaining a coiled elastic spring, which, by 
ita eudeavours to relas itself, tu.rns round the box. We 
nest observe a flexible ehain (artificially wronght for 
the aake of flexure) communie ating the action of the 
spring from the box to the fusée. We then find a séries 
of wheels the teeth of which catch iu, and apply to each 
other, condueting the motion from the fnsee to the 
balance, and from the balance to the pointer ; and at 
the aame tinie by the size and shape of thoae wheels eo 
regulating the naotion aa to terrainate in caaaing an 
index, by an equable and measured progresaion, to paes 
over a given apace in a given tîme. We take notice 
that the wheela are made of brass in order to keep them 
from rust ; the springa of steel, no other métal being so 
elaatic ; that over the face of tte watch there îa placed 
a glass, a material employed on no other part of the 
work, but iu the room of which if there had been any 
other than a transparent subatance, tbe hour eouH not 
hâve been obserred without openiiig the caae. Thia 
mechaniam being observed, .... the inference, we 
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think, is inévitable that the watch must hâve liad a 
maker; that there must bave exîsted, ai some twie, 
and at some place or other, an artificer ur artificers who 
formed it for the purpose wbich we find it actually 
to answer; wbo comprebendecl ita coDstrnction and 
designed its use," " 

" That an animal la a macbinc, is a proposition oeither 

correotly triie nor wlioUy false 1 contend that 

there ia a mechanism iu animais ; that thîs mechanism 
is as properly sucli, aa it is in machines made by art ; 
tliat this mechanism ia intelligible and certain ; that it 
is not the less so because itoften begins and terminâtes 
with somethinp whicb ia not meohanical ; that wherever 
it ia intelligible and certain, it demonstratea intention 
and contrivance, as well in the Works of nature as in 
those of art ; and that it is the best démonstration which 
either can afford." t 

There is only one legitimate infereiiee deducible 
frora thèse premiaes if they be admitted as sound, 
namely, that there must hâve existad " at some tinte, and 
in some place, an artificer" who formed the animal 
mechanism after muob the sauie meutal processes ol' 
observation, endeavour, snccessl'ul contrivance, and after 
a not wbolly unlike succession of bodily actions, aa 
those with whieh a watchmaker has made a watch. 
Otherwiae the concluaiou ia impotent, and the whole 
argument becomos a mère juggle of words. 

" Now,aupposing or admitting," continues Paley, "that 

we know nothing of the proper internai constitution of a 

'Natuml Theology,' oh i. § I. t Ch, ni. 



gland, or of tlie modeof ita acting upon iheblood; theo 
our BitnatioQ is precisely like that of an uninechanical 
looker-on wlio staiida by a stocking loom, a corn mill, a 
carding machine, or a tlireshing machine, at work, the 
fabric and meehanigm of wliicli, as k'gII as ail that passes 
within, is hidden from bis siglit by the outside case ; or 
if seen, would be foo complicated for bis uninformed, 
uninstructed understanding ta comprehend. And what 
ïs that situation ? This spectator, ignorant as he ia, 
sees at eue end a material enter the macbine, os un- 
ground grain the mill, raw cotton the carding machine, 
sheaves of unthreshed corn the tlireshing machine, and 
when he easts bis eye to the otiier end of the aj>paratuB, 
he eees the material issning from it in a new state ; 
and what is more, a state manifestly adapted for its 
future uses : the grain in meul fit for tho making of 
bread, the wool in rovings lit for the spinning into 
threads, ihe sheaf in corn fit for the mill. la it neces- 
eary that this mau, in order to be convinced that design, 
that intention, that contrivance bas beeii employed 
abont the machine, should be allowed to pull it to 
pièces, should be enabled to examine tbe parts sepa- 
rately, explore their action npou oue nnother, or their 
opération, whether simultaneous or successive, upon the 
material which is preaented to them ? He may long to 
do this to satisl'y his curiosity ; he may désire to do it 
to improve bia theoretic knowledge ; . . . . but for the 
purpoae of asoertainiug the existence of counsel and 
design in the formation of the machine, he wauta no 
such intromisaion or privity. ïhe effect upon the 
material, the change produced in it, the utility of the 



change for future applications, abundantly testify, be 
the coucealed part of the machine, or of its construction, 
what it wili, the hand and ageruty of a cottiriver." " 

This 18 admîrably put, but it will apply to tlie me- 
chanism of animal and Tegetable bodies only, if it is 
used to show that they too must hâve had a eontriver 
who bas a hand, or something tantamount to one ; who 
doea act ; who, being a eontriver, has what ail other 
contrivers must hâve, if tliey are to be called con- 
trivers — a body wliich can suffer more or less pain or 
chagrin if the coutrivanoe is unsuccessful. If this is 
what Paley means, Lis argument is iudeed irréfra- 
gable; but if lie does not intend this, his vorda are 
frivolous, as so clear and acute a reasoner must hâve 
perfectly well knowii, 

Wbether Paley'a argument will prove a source of 
lasting strength to himself or no, is a point which my 
readera will décide presently ; but I am very clear 
about its usefulnesa to my own position, I know few 
writera whoni I woukf willingly quote more largely, or 
from wbom I flnd it barder to leave oS" quotîng when I 
hâve once begun. A few more passages, however, muât 
Buffîce. 

" I challenge any man to produce in the joints and 
pivots of the most complicated or the most flexible 
machine that ever waa contrived, a construction more 
artijùdal " (bere we bave it again), " or more evidently 
attificial tban the human neck. Two things were to be 
done. The head waa to bave the power of bending for- 
ward and backward as in the act of nodding, stooping, 
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looking upwards or downwards ; and at the same timi 
of tumîng itself round upon the body to a cettoin 
extent, tlie quadrant, we wiil say, or rather perhaps a 
hundred and tweuty degrees of a cJrcle. For thèse two 
purpoaes two distinct contrivances are employed. Firat 
the head resfs immediately upon the uppermost part of 
the vertebra, and is uuited to it by a hinge-joint ; upon 
this joint the head playa freely backward and forward 
as far either way as ia necessary or as the ligaments 
allow, whîch was the first thing required, 

" But then the rotatory motion is tlius unprovîded for ; 
tlierefore, secondly, to make the head capable of this a 
furtlier mechanism is introduced, not between the head 
and the uppermost bune of the neck, where the hinge is, 
but betweeii that bone and tho noxt underneath it. It 
ia a mechanism resembling a tenon and mortise. This 
second or uppermost bone but oue bas what the aua- 
tomista call a process, viz. a projection somewliat similar 
iu eize and shape to a tooth, which tooth, enteriog a 
correspouding hollow socket in the bone above it, forma 
a pivot or axle, upon which that upper bone, together 
with the head which it supports, tui'ns freely in a circle, 
and as far in the circle as the attached muaclea permit 
the head to turo. Thus are both motions perfect with- 
out interfering with each other. When we nod the 
Lead we use the hinge-joint, which lies between the 
head aod the first bone of the neck. When we turn 
the head round, we use the tenon and mortise, which runs 
between the first bone of the nenk and the second, 
We see the same contrivanee aud the Kauie principle 
employed in the frame or moanting of a télescope. It 




ÏB occasionally requîsite tliat the objeot end of the in- 
strument be moved upand down as well as horizontally 
or equatorially. For the vertical motion there is a 
hiiige upon which the télescope playa, for tlie hori- 
zontal or eqiiutorial motion, an asie upon wliich the 
télescope and the hinge tum round together. And 
this is exactiy the mechaniam which is applied to the 
action of the head, nor will anyone hère doubt of the 
existence of counsel and design, except it be by that 
debility of miod whii-h can trust to its own reasonings 
in nothing." * 



" The patella, or knee-pan, is a curious little bone ; in 
its form and office unlike any other bone in the body, 
It is cicGular, the size of a crown-piei'e, pretty thicit, a 
little conTcx on both sidea, and covered with a smooth 
cartilage. It liea upon the front of the knee, and the 
powerful tendons by which tlie leg is brought forward 
pass through it (or rather make it a part of their conti- 
nuation) from tlieir origiri in the thigh to tlieir insertiou 
in the tibia. It protects both the tendon and the joint 
from any injury which elther might siiffer by tho rub- 
bing ûf one against the other, or by the pressure of 
uuequal surfaces. It also gives to the tendons a very 
considérable mechanical adTantage by alteriug the Une 
■ of their direction, and by advancing it farthcr out of 
the centre of motion; and this upon the principles of 
the resolution of forée, upon wliich ail machinery is 
founded. Thèse are its uses. But what is most observ- 
able in it is that it appears to be supplemeutal, as it 
• 'Natural Theology.' oh. »iii. 



were, to the frame ; added, as it shonid almost seem, 
afterwarda ; not qiiite necessary, but very convenient. 
It is eeparate from the other boues ; tliat is, it is not 
connected with any other bones by tlie common mode 
of union. It is soft, or hardly formed in infaooy ; and 
is produced by an ossification, of the inception or piw 
gresa of whieh no account can be given from the struc- 
ture or exercise of the part." * 

It is positively painful to me to pasa over Paley'a 
description of the joints, but I must content myself 
with a single passage from this admirable chapt«r. 

" The joints, or rather the ends of the bones whi-ch 
form them, display also in their configuration another 
use. The nerves, blood-vessels, and tendons which are 
necessary to the life, or for the motion of the limbs, 
must, it is évident in tiieir way from the tmnk ttf the 
body to the place of their destination, travel over the 
moveable joints ; and it is no less évident that in this 
part of their course they will hâve from sudden motions, 
and from abrupt changes of curvature, to encounter the 
danger of compression, attritiou, or lacération. To 
guard fibres ao tender against conséquences so injurious, 
their pathis in thoae parts protected with peculiarcare; 
and that by a provision in the figure of the boues them- 
selves. The nerves which supply the fore arm, espe- 
cially the inferior cubital nervee, are at the eibow 
conducted by a kind of covered way, between the con- 
dyle, or rather under tlie inner extuberances, of the 
bone whicli composes the upper part of the arm. At 
the knee the estremity of the t high-bone i& divided hy 
• 'Uatural Tliflalogï,' Eli..ïiiL 
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a sinae or cliff into two heads or protubérances ; and 
thèse heads ou the baek part stand out beyond the 
cylinder of the bone. Tlirougli the boUow nhich lies 
between the hind parts of thèse two heads, that is to 
Bay, uuder the hain, between the ham stringB, and 
wîthin the concave recess of the bone formed by tlie 
extuberanees on either side ; in a word, along a défile 
between i-ocks pass the great veasels and neiTes which 
go to the leg. Who led thèse vessela by a road so 
defended and secnred ? In the joint ut the shoulder, 
in the edge of the cup which receiyes the head of the 
bone, ia a notch which is covered at the top with a 
ligament. Through thia hole tiius guarded the blood- 
Tessels steal to their destination in the arm insteiid of 
raounting over the edge of the concavity." * 

• •»»•• 

" What contriyauce can be more mechanical than 
the foUowing, yiz. ; a slit in oue tendon to let another 
tendon pass through it ? This structare is found in the 
tendons which move the toes and fingers. The long 
tendon, as it is called in the foot, which bends the firat 
joint of the toe, passes through the short tendon which 
bends the second joint; which course allows to the 
sinews more liberty and a more commodious action 
than it would otheiwise hâve been capable of exerting. 
There is nothing, I believe, in a silk or cotton mill, in 
the belts or straps or ropes by which the motion is 
communicated from one part of the machine to another 
that is more artificial, or more evidently bo, than tbis 
perforation. 

■' The next circumstance which I shall mention under 
• ■ Nalurai Theology/ nh. riii. 
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this head of miiscular arrangement, is eo dpcidedly a 
mark of intention, that it always appeared to me to 
sopersede in aonie meaaure ihe necessity of seeking for 
any other observation «pon the subject ; and tbat 
eîrcumstance ia t!ie tendons "bicli pas» from tiie leg to 
the foot being bouiid down by a ligament at the ankie, 
the foot ia plaœd at a considérable angle witii the leg. 
It ia manifest, therefore, that flexible strings passing 
along the interior o£ ihe angle, if left to themaelTes, 
would, when stretched, start frotn it. The obvions " 
(and it muât not be forgotten that the préventive was 
obvioua) "préventive is to tie them down. And this 
is done in fact. AcroBs the instep, or rather just above 
it, the anatomist finds a strong ligament, under which 
the tendons paaa to the foot. The eft'ect of the liga- 
ment as a bandage can be marie évident to tbe sensés, 
for if it be eut tiie tendons start up. The aimplicity, 
yet the cleatness of this contrivanee, its exact reaeni- 
blance to establislied resourcea of art, place it amongst 
the most indubitable manifeetations of design with 
which we are acquaiuted." 

Then follows a passage which is interesting, as 
being the earliest attempt I know of to bring forward 
an argument against évolution, which was, even in 
Paley'a day, cailed " Darwinism," after Dr, Erasmiis 
Darwin its propounder." The argument, 1 mean, 
which is drawn from the difGcuIty of accounting for the 

• " Wliatl" Hoya Coleridge, in a noie on Stilliagfleet, t« whicli Mr. 
Garnett, of the Britieh Muséum, liiLa kinilly cailed my attention, " Did 
6ir Walter RalRigb believe thaX a. maie and femnlo ouoce (and if m 
yib.j not two tigeiB and lions, &o. ?) would bave produoed in sourse of 
generatioos a cet, or a oat a lion ? Tbia is Darwinisiiig witli a ven- 
gwraco."— Sae ' Athenteum,' Maioh 27, 1873, p. 123. 
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ineipiency of complex structures. Tliis has been used 
with greater force by the Eev. J. J. Murphy, Professer 
Mivart,, aod othere, agaiost that (as I bolieve) eironeous 
view of évolution whicb is now geuerally received as 
Darwiniam. 

" There ia also a further use," says Puley, "to be 
made of tbis présent esample, and that ia aa it pre- 
c-isely contradicts the opinion, tbat the parts of animais 
may bave l'een ail formed by what is called appetency, 
i. e. endeavour, perpetuated and imperceptibly working 
its effeet tbrough an incalculable séries of geuerationa. 
We bave hère no eudeavour, but the reverse of it; a 
constant resistency and reluctauce. The endeavour is 
ail the other way. The pressure of the ligament con- 
strains tbe tendons; the tendons react upou the pres- 
sure of tbe ligament. It is impossible that tbe ligament 
sbould ever bave been generated by the exercise of the 
tendons, or in the course of tbat exercise, forasmuch as 
tbe force of the tendon perpendiciilarly résista tbe fibre 
which confines it, and is constautly endeavouring not to 
form but to rupture and displace the threads of which 
the ligament is compose d." * 

This must suf&ce. 

"True théories," says M. Flourens, iospired by a 
passage from Pontenelle, wbich he proceeds to quote, 
"tnie théories make themselves," they are not made, 
but are born and grow ; they cannot be stopped from 
insisting upon their vitality by anything short of 
intellectual violence, nor will a little violeuce only 
3 to kill them. " True théories," he continues, 
• • Notaml Theology,' oh. ii. 
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" are but tlie apontaneous mental comiiig together of 
fdcts, whieh hâve combined with one another by virtue 
only of theîr own iiatural a£Gnity." * 

When a number of iaolated iàcts, says Fontanelle, 
tttke form, group themBelvca together coherently, and 
présent the mind so yividly with an idea of their intei- 
dependence and mutual bearing upon each othor, that 
no matter how violently we tear them asunder they 
intiat on coraing together agnin ; then, and not till 
then, Lave we a theory. 

Now I aubmit that there is hardly one cf my readers 
who can be considered as free from biaa or préjudice, 
who will not feel that the idea of design — or perception 
by an intelligent living being, of ends to be obtained 
and of the means of obtaining them— and the idea of 
the tendona of the foot and of the ligament wbich binda 
them down, corne togetlier so forcibly, that no matter 
how atroiigly Profeesors Haeckel and ClifFord and Mr. 
Darwin may try to separate them, they are no sooner 
puUed asunder than they straightway fly together again 
of them sel V es. 

I ahall argue, therefore, no further upon thia head, 
but shall aaaume it as settled, and shall proceed at 
ooee to the considération tbat next suggests itaelf. 

" " La vraie thforie n'est que l'encliaîtiement naturel des fnita, qui 
<^èB qu'ila Bont assez Dombreui, se tnuclient, tt te lient, Ieb uns aux 
autres piir Isur seule vertu propre." — Flourens, ' BuiTon, Hiat. de lei 
Tmïanx.' Paria, 18*4, p. 83. 
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CHAPTER III. 

IMPOTENCE OF PALET'b CONCLUSION. THE TELEOLOOT 
DP THE EVOLUTIOKlST. 

Though the ideas of design, and of tlie foot, bave come 
togetlier in our minds with aufficient spontaneity, we 
yet feel that there is a différence — and a wide différence 
if we could onlylayoïir liaiida upon it — between the 
design and manufacture of tlie ligament and tendons 
of the foot on tbe one liand, and on the other tbe 
design, manufacture, and combination of artificial 
strings, pièces of wood, and bandages, whereby a model 
of the foot might be constructed. 

If we coIl[^eive of ourselves as Jooking simultaneouely 
upon a real foot, and upon an admirably construeted arti- 
ficial one, placed by the side of it, the idea of design, 
and design by an intelh'gent living beîng with a body 
and soûl (withont whicb, as has been already insiated 
on, the use of the word design ia deluaîve), will présent 
itself strongly to onr minds in connection both with the 
true foot, and with the model ; but we find another idea 
asserting itself with even greater strength, uamely, 
that the design of the true foot îs far more întricate, 
and yet is carried into exécution in far more masterly 
manner than that of the model. We not only feel that 
there is a wider différence between the ability, time, 
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and care which hâve been lavisfaed an tlie real faot and 
upon the niodel, than tliere is between the skill and 
the time takeu to produce WestmiDstt-r Abbey, and tliat 
beatowed upon a gingerbread cake stuck witli sugar 
plums 8o as to re[)reseiit it, but aiso tliat thèse two 
objecta must bave been manufactured on différent prm- 
ciples. We do not for a moment doubt that the real foot 
was designed, but we are so astonisbed at the dexterity 
of the designer that we are at a loss for some time to 
think who could bave designed it, wbere he can live, 
in what manner he studifd, for bow long, and by what 
processes he carried ont bis design wben matured, into 
aetual practice. Until recently it was thought that 
there waa no answer to many of tbese questions, more 
eapecially to thoae which bear upon the mode of manu- 
facture. For the last hiindred yeara, liowever, the 
importance of a study bas been reeognîzed which does 
actually reveal to us iu no small degree the processes 
by which the liuman foot is mauufactured, so that in 
our endeavour to lay our hands upon the points of 
différence betweeu tbe kind of design with which the 
foot itself is designed, and the design of tbe model, 
we turn naturally to tbe guidance of those who hâve 
made this etudy their specialty ; and a very wide dif- 
férence does this study, emhryology, at once reyeal 

to 118. 

"Writiug of the successive changea througb which 
each embryo is forced to pass, tbe late Mr, G. H, Lewea 
aays that " none of thèse phases bave any adaptation 
to the future atate of tbe animal, but are in positive 
contradiction to it or are sitaply purposelcsa ; whereaa 



26 EVOLUTION, OLD AND NEW. 

ail show stamped on them the immistakable characters 
of ancestral adaptation, and the progressions of organic 
évolution. What does tlie faet imply? Tbere is not 
a single known example of a complex organiam wbîcli 
is nnt developed out of &impler forms. Bcfore it can 
attain the complex structure whicli distinguisheB it, 
there must be an évolution of forms similar to those 
which dîstinguish the structure of organisms lower in 
the séries. On the hypothesis of a plan which pre- 
arranged the organic world, nothing could be more 
unworthy o( a suprême intelligence than this inahility 
to construct an organisai at once, wîthout making several 
previous tentative efforts, undoing to-day what was so 
carefuUy done yesterday, and rejpeaiing for oenturies (he 
saine tentatives in the same succession. Do not let us 
bliiik this considération. There is a traditional phrase 
much in vogue araong the anthropomorphiats, which 
arose naturalty enough frum a tendency to take human 
metboda as an explanation of the Divine — a phrase which 
becomes a sort of argument^' The Great Architect.' 
But if we are to admit the human point of view, a glanes 
at the faets of embryology must produce very uncom- 
fortable reflections. For what should we say to an 
ardiitect who was nnable, or being able was obatinately 
unwilling, to erect a palace except by first usiug hia 
materials in the shape of a but, then pulling them down 
and rebuilding them as a cottage, then addiug story to 
story aud room to room, Tiot with any référence to the 
ultimate purposes of the palace, but whoUy with référ- 
ence to the way in which bouses were constructed in 
ancient times? What should we say to the architect 
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who could not form a museuni ont of bricka and mortar, 
but waa forced to begio as if going to coiistruct a 
mansion, and after proceeding soiue way in this direc- 
tion, altered liis plan into a palace, aad that agaiii into 
a muséum ? Yel tliia 19 tlie sort of succession on wliich 
orgauiama are conatructed. The fact bas long been 
familiar ; how iiaa it been reconciled with infinité 
wiadom ? Let the fullowing passage answer for a tlion- 
aand : — 'Tlieembryo isnotliïoglike tbe miniature of the 
adult. For a long while the body in its eutirety and 
in itB détails, présents the strangest of spectacles. Day 
by day and hour by hour, tbe aspect of tlie scène 
changes, and tliis inafability is exbibited by the most 
easential parts no lésa tban by the acceSBory parts. 
One would say that nature feeU her way, and only 
reaches the goal after niany timea missing the path' 
(on dirait qiie la nature tâtonne et ne conduit son œuvre 
à bon fin, qu'après s'être souvent trompée}." ' 

The above passage does not, 1 think, affect tlie évi- 
dence for design wbich we adduced in the preceding 
chapter. However strange the process of manufacture 
raay appear, when the work cornes to be turned ont 
tbe design is too manifest to be doubted. 

If the reader were to corne upou some lawyer'a deed 
wbich dealt with matters of such unspeakable intricacyj 
that it baflled Lia imagination to conçoive how it could 
ever hâve been drafted, and if in spite of tbis be were 
to flnd tbe iutricacy of the provisions to be made, 
d only by the eaae and simplicity witb wbich the 



• QuatrtfageB, ' Métamorphoses d* l'Homme et des Anirami 
p. 42; G, H. Lewes, TlijBbal Bu,sia of Mmd,' 1S77, p. 83. 
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rleed providiog for them waa foiind to work in practice ; 
and after this, if he were to dîscover ihat the deed, by 
whoiDsneTer drawn, h ad nevertheless been drafted npon 
principles which at firat seemed very foreigo to any 
according to which he waa in the habit of draftîng 
deeds himself, as for example, thot the draftsman Lad 
begun to draft a will as a inarriage settlement, and bo 
forth — yet an observer would not, I take it, do either of 
two things. He woiild not in the face of the resiilt 
deny the design, makiiig himself judge ratber of the 
method of procédure than of the achieTement. Nor yet 
after insisting in the maiiner of Paley, on the wonderful 
proofa of intention and on the exquisite provisions 
which were to be found in every syllable — thus leading 
us up to the highest pitch of expectation— would he 
présent ua with such an impotent conclusion as that 
the designer, thougli a living person and a true designer, 
waa yet immaterial and intangible, a something, in fact, 
which provea to be a nothing : an omniscient and 
omnipotent vacmim. 

Onr observer would feel he need not hâve been at 
such pains to establish his design if thia was to be the 
upshot of bis reaaoning. He would therefore admit the 
design, and by conséquence the designer, but would 
probably ask a little time for reflcction before he 
ventured to say who, or what, or where the designer 
was, Then gaining some insight into the manner in 
which the deed had been drawn, he would conclude 
that the draftsman was a speoialist who had had long 
practice in this particular kind of worlc, but who now 
worked almost as it migUt be said automatically and 
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witbont coDScionsness, aod found it difficnlt to départ 
from a habituai method of proeedura, 

We tum, then, on Paley, and say to him : " We 
hâve admitted your design and your designer, Where 
la he ? Show him to us. If you eannot show him to 
us as flesh and blood, show him as fiesh and sap ; show 
him as a living celi ; shuw liitn as protoplasm. Lower 
than this we should not fairly go ; it ia not in the bond 
or MËiKMa of our ideas that 8omething utterly inani- 
mate and inorganic should scheme, design, contrive, 
and elaborate structures which can make mistakes: it 
may elaborate low unerriug thinga, like erystals, but it 
cannot elaborate those which hâve the power to err. 
Nevertheless, we will commit such abuse with our 
understandiugs as to waive tbis point, and we will ask 
you to show him to us as air which, if it cannot be seen, 
yet can be feit, weighed, haurlled, trarisferred from 
place to plaee, be judged by ita efiects, and so forth ; or 
if this may not be, give us half a gniin of hydrogen, 
diffused through ail apace and iiivested with gome of 
the minor attributes of matter; or if you canuot do 
this, give ua an impondérable like electrîcity, or even 
the higher mathematics, but give us something or 
throw off the maak and lell ua fairly out that it is your 
paid profession to hoodwink us on tiiia matter if you 
can, and that you are but doing your beat to eam an 
bonest liviug." 

We may faucy Paley as turning the tables upon us 
and as saying : " But you too bave admitted a designer 
— you too then must mean a designer with a body and 
80ul, who must be somewhere to be fooud in apace, and 
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wlio must live ia time. Where is this yonr designer ? 
Ciin you show Uni more than I can ? Can you lay 
your flnjer on him and denaonstrate him so that a chîld 
shall see him and knoiv him, and fiiid what was hereto- 
fore au iaolated idea cont-erning him, combine itself 
inatantaneouisly with tbe idea of the designer, we will 
Bay, of the huraan foot, so that no power on earth shall 
henceforth teat those two ideaa asunder ? Surely if 
you cannot do tiiis, you too are triflîng with words, and 
abusing your own miud and that of your reader. 
Where, then, is your designer of nian? Who made 
him? And where, again, ia your designer of beasta 
and birda, of fisbes, and of plants?" 

Our answer is simple enough ; it is that we can and 
do point to a living tangible person with fleah, biood, 
eyes, nose, eara, organa, aenaea, dimenaiona, who did of 
hie own cunning after infinité proof of crery kiud of 
hazai'd and esperiment scheine out, and fuahion eaeh 
organ of the human body, This ia the person whom 
we claim as the designer and artificer of that body, and 
he is the one of ail others the best fitted for the task 
by hia antei;edent.s, and hia practical knowledge of the 
roquirements of the case— for he is nian himaolf. 

Not mau, the individual of any given génération, 
but man in the entirety of hia esiatence from the 
dawn of life ouwards to the présent moment. In 
Like manner we say that the designer of ail organiama 
is 80 incorporate with the organiams themaelvea — so 
lives, moves, and has ita beîng in those organisms, and 
is 80 one with them — they in it, and it in them — that 
it is more consistent with reason and the common uae 
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of ivords to see tbe desiguer of e£icli living fonn in the 
living forin itself, tlian to look for its designer in some 
otber place or perscm. 

Tiius we liave a third alternatiTe presenteti to us. 

Ml-, Charles Darwin and bis followers deny design, 
as havîng any appréciable share in the formation of 
organisai at ail. 

Paley and the theologians insiat on design, but upon 
a deaigcier outside tlie universe and the organism. 

Tbe third opinion is tbat suggested in thefirst instance, 
and carried ont to a very bigb degree of development 
by Buffon, It was improved, and, indeed, made almost 
perfeet by Dr. Erasmus Darwin, but too much neg- 
lected by him after he bad put it forward, It waa bor- 
rowed, as I think we may sny with some confidence, from 
Dr, Darwin by Lamarck, and was followed up by him 
ardently thenceforth, during the remainder of bis lîfe, 
thougb somewhat less perfectly comprebended by him 
than it bad beeu by Dr. Darwin. It is that the design 
whicb bas desigiied organisins, baa resided witbin, and 
been embodied in, tbe organisms themaelves. 

Wîth but a Tery little change in the présent signifi- 
cation of words, the question résolves itself into this. 

Shall we see God henceforth as embodied io ail living 
forms ; as dwelling in them ; as being that power in 
them whereby they bave learnt to fashion themselves, 
each one according to its ideas of its own convenienee, 
and to inake itself not only a microcosm, or little 
world, but a little unwritten history of the universe 
from its own point of view into the bargain? From 
OTerlasting, in time jtast, only iu ao far as life 1 



lasted ; inyisible, only in 8o far as tbe ultimate connec- 
tion between the wiU to do and tlie thing which doea 
is invisible; iraperishable, only in so far as life as a 
whole is imperisbable ; omniiicient and omnipoteat, 
within the limita only of a very long and large expé- 
rience, but ignorant and impotent îu respet't of ail elae 
— limited in ail tbe tibove respects, yet even so in- 
calculably vaater tban anything tbat we can conceive. 

Or shall we see God as we were tanght to say we 
saw him wben we were chîldren — as an artificial and 
violent attempt to combine ideaa wbich fly asnnder and 
asunder, no matter bow often we try to force tliem into 
combinat ion ? 

" The tme raainspring of oiir existence," saya Buffon, 
"lies not in thoae muselés, Teins, arteriea, and nerves, 
wbich bave been described with so mnch minuteneas, 
it is to be found in the more hidden forcea which are 
not boiinden by the gross mechanical lawa which we 
wonld fain set oïer tbem. Instead of trying to know 
tbese ibrces by their effects, we hâve endeavoured to up- 
root even tbeir very idea, so as to baniab them utterly 
from pbiloaophy. But tbey return to na and with 
renewed vigour ; tbey return to lis in gravitation, in 
cbemica! affinity, in the pbenomena of electridty, &c. 
Their existence reats upon the clearest évidence; the 
omniprésence of their action is indiaputable, but 
that action is hidden away from our eyes, and is a 
mntter of inference only; we cannot actnally see tbem, 
therefore we find difiiculty in admitting that they 
exist; we wiah to judge of everything by its exterior; 
we imagine that tbe exterior is the whole, and deeming 




't permitted us to go beyond it, 
ail that may enable ua to do so." " 

Or may we not Bay that tbe unaeen parts of God 
are those deep burîed historiés, the antiqiiity and the 
repeateduess of which go as far beyond that of auy 
habit handed down to us from our earliest protoplaamic 
anceator, aa does the distance of tbe remotest star in 
apace transcend our distance from the sun ? 

By vivisection and painfui introspection we can re- 
discover maiiy a long buried bistory — rekiudliiig that 
sensé of novelty in respect of its actioii, wbereby we 
can alone beeome aware of it. But tbere are otlier 
remoter historiés, and more repeated tboughta and 
actions, before whîcb we feel so powerleas to reawakeu 
fresh interest concerning thena, that we give up the 
attempt in despair, and bow our beads, overpowered by 
tbe eense of their immensity. Thus our inability to 
comprebend God is coextensive with onr difficulty in 
going back upon the past — and oui' sensé of bim ia a 
dim perception of our own vast and now inconceiyably 
remote bistory. 

" Toiu, ii. p. 480, 1791. 
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CHAPTEK IV. 




FAILDEE OF THE FIRST EVOLUTIONISTS TO 8EE THEIR 
POSITION AB TELEOIOQICAL. 

It folloffs necessarily from tho doctrine of Dr. Emsmua 
Darwin aod Lamarck, if not of Buffon himself, that the 
majority of organs are as pnrposive to the evolutioniat 
as to the theologian, and far more intelligibly so. 
Ciroumstances, however, prevented thèse wrîters from 
acknowledgÎDg this fact to the world, and perhapa even 
to themselves. Their crwx was, aa it still is to so many 
evolutionists, the présence of nidimentary organs, and 
the proeesses of embryological deveîopment. They 
would iiot admit that rudimentary and therefore useless 
organs were designed by a Creator to take their place 
once and for ever as part of a scheme whose maiu idea 
was, that every animal structure was to serve some 
useful end in connection witli its possessor. 

This was the doctriae of final causes as theu com- 
monly held-; in the face of rudimentary organs it was 
absurd. Buffon was above ail things else a plain matter 
offactthinker, whorefused togofar beyond the obvions. 
Like ail other profound writera, he was, if I niay say 
so, profoundly superSeial. He felt that the aiin of 
research does not consist in the kuowing this or that, 
but in the easing of the desïro to knon or understand 
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more completely — in the peace of mind which passeth 
ail understanding. HÎ8 was the perfection of a Lealthy 
meutal organiam by which over effort Î8 feit instinc- 
tîrely to be as vicious and contemptible as indolence. 
He knew this too well to know the groiinds of bis 
knowledge, but we smalier people who know it less com- 
pletely, can see that siicli félicitons instinctive tempering 
togetber of tbe two great cootradictory principles, love 
of effort and love of ease, bas underlain every Lealthy 
8tep of ail healthy growth, whetber of vegetable or 
animal, from the earliest conceivable time to tbe pré- 
sent moment. Nothîng is wortb looking at which is 
seen either too obviously or with too rauch difGculty. 
Nothing ia worth doing or well donc which ia not done 
fairly easily, and soine lîttle deficiency of effort ia more 
pardonable than any very perceptible excess, for virtne 
bas ever erred rather on the side of Belf-in diligence than 
of asceticism. 

According to Buffon, then — as also aceording to 
Dr. Darwin, who was just anch anotber practical and 
geninl thinker, and wbo was distinclly a pupil of 
Buffon, thongb a most intelligent and original one — 
if an organ after a reasonable amount of inspection 
appeared to be nseless, it waa to be called nseless 
witbout more ado, and théories were to be ordered ont 
of court if they were troublesome. In like manner, if 
animais bred freely infer sa before our eyes, as for 
esample the horae and ase, the fact was to be noted, 
but no animais were to be claBsed aa capable of inter- 
breeding untîl they had aaserted their right to snoh 
classification by breediog witli tolerable certainty. If, 
B 1 
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again, an animal looked as if it feit, that is to say, if it 
moved aboat pretty quickly or made a noise, it must be 
held to feel ; if it did neither of tliese things it did iiot 
look as if it felt, and therefore it miist. be eaid Dot to 
feel. De non apparenlibus et non existentîbus eadem eit 
îex was one of tiie chief axioms of their pliilosophy ; no 
writers hâve had a groater horror of mystery or of ideas 
that bave not becorne so m^tered aa to be, or to baye 
been, Buperficial. Lamarck was one of thoee men of 
wliom I belîeve it bas been said that tbey hâve brain 
upon tlie brain. He had hia theory that an animal 
could not feel unless it had a nsrvous System, and at 
least a spinal marrow — and that it could not tbink at 
ail without a brain — ail hia facts, therefore, bave to be 
made to square with this. With Buffon and Dr, Darwin 
we feel safe that bowever wroug tbey raay sometimes 
be, their conclusions bave always been arrived at on 
that fairly auperficial view of thinga in whicb, as I hâve 
eleewhere said, our nature alone permita ua to be com- 
forted. 

To thèse writere, then, the doctrine of final causes for 
, rudimentary organe was a pièce of mystification and an 
absuidity ; no lésa fatal to any siich doctrine were the 
procesaes of embryologieal development, It was plain 
that the commonly received teleology must be given 
np ; but the idea of design or purpose was so associated 
in their minds with theological design that they avoided 
it altogetber, They seem to hâve forgotten that an 
internai teleology is as much teleology as an exteroal 
one; hence, unfortunately, though their whole theory 
of development is intenaely purposive, it ia the ùiot 
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ratlier thaii the name of teleology whlch bas hitherto 
been insisted upoii, even by the greittest writers on 
évolution — the name baviag been denied even by tbose 
who were most insistîiig on tke thing itaelf, 

It is easy to understand the difficulty felt by the 
fathera of évolution wben we remember how much had 
to be seen before tlie facts couid lie well before them, 
It was necessary to attain, firatly, to a perception of the 
unity of person between parente and offspriug in Bucces- 
BÏve générations ; secondly, it must be seen that an 
organism's memory goes back for générations beyond ita 
birtb, to the first beginning» in fact, of which we know 
anytbing wbatever ; thirdly,the latencyof that memory, 
as of memory generally till the asaociateil ideaa are 
reproduced, must be brought to bear upon tlie facts of 
heredity; and laatly, the uDConscionsoesa with which 
habitua] actions corne to be performed, must be assigned 
as the explanation of the uuconsciousneas with which 
we grow and discharge most of our natural functious. 

BuffoD was too busy with tlie fact that animais de- 
scended with modification at ail, to go beyond the 
development and illustration of tbis great truth. I 
doubt whether be ever saw more tban the first, and 
that dimiy, of tbe four considérations above stated. 

Dr. Darwin was the first to poiut out the first two 
considérations with some clearness, but be can bardly 
be said to hâve understood tLeir full importiince: the 
two latter ideas do not appear to bave occurred to him. 

Lamarck had little if any perception of any one of 
tbe four. When, however, they are firmly seized and 
brought into tlieir due beatinga one upon another. 
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the facts of liereiiity become aa simple as those of a 
m an raaking a tobacco pipe, and rudiment aiy organs 
are seen to be easentially of the sanie character aB tlie 
little nidîmentary protubérance at the bottom of the 
pipe to which I referred in ' Erewhon.' " 

Thèse organs are now no longer useful, but they 
once wereso, and were therefore oncepurposive, ihough 
not 8o now. Tliey are the expressions of a bygone use- 
fulness ; sayiiigs, as it were, about which there was at 
one time infinité wrangliug, as to what botU the mean- 
iug and the expression should best be, so that they tlien 
had living signifitrance in the mouths of those who used 
them, thougb they hâve hecome euch mère shibboletha 
and cant fornmlîe to ourselvea that we thiuk no more 
of their meaning than we do of Julius Cœsar in the 
moQth of July. They continue to be reproduced through 
the force of habit, and through indisposition to get ont 
of any familiar groove of action until it becomes too 
nnpleasant for lis to renaain in it any longer, It has 
long been felt that embryolon;y and rudimentary struc- 
tures indicated oommunity of descent. Dr, Darwin and 
Lamarck insisted on this, as bave ail snbseqiient writers 
on évolution ; but the explanation of why and how the 
structures come to be repeated^namely, that they are 
simply esamples of the force of habit — can only be 
perceived intelligently by those who admit snch 
Tinity between parenta and offspriiig as that Ihe self- 
development of the latter can be properly called 
habitua) (as being a repetitioa of an act by one and 
the sarae individual), and can only be fully sympa- 
• Page 210. first édition. 
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thized with by those wlio recognize that if habit be 
admitted aa tbe key to tlie fact at ail, the unconsciotiB 
manner in wliich tbe habit cornes to be repeated is only 
of a pièce with ail our other observatloos coneerniiig 
habit. Por the fuller development of the foregoing, 
I must refer the reader to my work ' Life and 
Habit.' 

The purpoaivenesa, which even Dr, Darwin (and 
Lamarck etill less) eeems never to bave qnite recognized 
in apite of their having insîsted so much on what 
amounta to the same thing, now cornes into full view. 
It is seen that tbe organa esternal to the body, and thoee 
ioteroa! to it, are the second as much as tbe firet, thinge 
which we hâve made for oar own convenience, and 
with a prévision that we sbal! bave need of them ; the 
main différence between the manufacture of thèse two 
classes of organs being, that we bave made tbe one kind 
80 often that we can no looger follow the proeessea 
whereby we make them, wbile the others are new things 
which we must make introspectively or not at ail, and 
which are not yet so incorporate with our vitality as 
that we should thtnk they grow instead of being manu- 
factured. Tlie manufacture of the tool, and tlie manu- 
facture of tbe living organ prove therefore to be but 
two speciea of the eame genus, which, though widely 
differentiated, liuve descended as it were from one 
comœon filament of désire and inventive faculty. The 
greater or less coinplexity of the organs goes for very 
little. It is ouly a question of tbe amount of intelligence 
and roluntary self-adaptation which we must admit, and 
this must be eettled ratber by an appeal to what we find 
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in organism, and observe coneemiDg it, tfaan by wbat 
we raay bave imagined à ^ori. 

Given a small speck of jelly with some kind of cir- 
cumstance-auitiDg power, some power of alightly vary- 
infî its actions in accordance with alightly varying cir- 
cumstanees and desires — given snch a jelly-speck with 
a power of aaairailating other matter, and tbus, of re- 
producing itself, given also that it should be posseased 
of a memory, and we eau show bow the whole animal 
world can hâve descended it may be from an amœba 
without interférence from without, and bow every organ 
in every creatnre îa desigued at first roughly and tenta- 
tively but finally fashioned witb the most conaummate 
perfection, by the créature wliich bas had need of that 
organ, which best knew wbat it wanted, and waa never 
satisSed till it bad got that which was the best guited 
to its varying circum stances in tbeir entirety, We can 
even sbow bow, if it becomea wortb the Etbiopian's 
while to try and change his akin, or the leopard's to 
change his spots, they can aasnredly change them 
within a not unreasonable time and adapt tlieir cover- 
ing to their own wiU and eonvenience, and to tbat of 
noue other; thua what is commonly conceived of as 
direct création by God ia moved back to a time and 
space inconceivable in their remoteness, while the aim 
and design so obvions in nature are shown to be still at 
work around us, growing ever busier and busier, and 
advancing from day to day both in knowledge and 
power. 

It waa reserved for Mr. Darwin and for tboae who 
bave too rashly foUowed him to deny purpoae aa having 



CRUX OF THE EARLY EVOLUTIONISTS. 4I 

had any share in the deveîopment of animal and vege- 
table organs ; to see do évidence of design in those 
wonderful provisions which hâve been the marvel and 
delight of observera in ail âges. Tbe one who bas 
drawn our attention more than perbapa any otber living 
writer to those very marvel8 of coadaptation, is the 
foremost to maintain tbat they are tbe resuit not of 
désire and design, eitber witbin the créature or witbout 
it, but of blind chance, working no whitber, and due but 
to the accumulation of innumerable lucky accidenta. 

" There are men," writes Professer Tyndall in the 
' Njneteenth Century,' for last Kovember, " and by no 
means the minority, who, however wealthy in regard to 
facts, can never rise into the région of principles ; and 
they are sometimea intolérant of those that can. They 
are formed to plod meritorioii sly on in the lower levela 
of thought; unposseased of tbe pinions necesaary to 
reacb the heights,they caunot realize the mental act — 
the act of inspiration it mîgbt well be called — by wbich 
a mail of genius, after long pondering and proving, 
reacbes a theoretic conception which unravels and illu- 
minâtes the tangle of centuries of observation and ex- 
periment. There are minds, it may be said in passîng, 
who, at the présent moment, stand in this relation to 
Mr. Darwin." 

The more rhapsodical parts of the above must go for 
what they are worth, but I should be sorry to think 
that what remains conveyed a censure which might 
fall juatly on myself. As I read the earlier part of the 
paaaage I confesa that I imagined the conclusion was 
goîng to be very différent from what it proved to be. 
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Fresh from the study of the older men and also of Mr. 
Darwin himself, I failed to see that Mr. Darwin had " un- 
ravelled and illuminated *' a tangled skein, but believed 
him, on the contrary, to hâve tangled and obscured 
what his predecessors had made in great part, if not 
whoUy, plain. With the older writers, I had felt as 
though in the hands of men who wished to understand 
themselves and to make their reader understand them 
with the smallest possible exertion. The older men, if 
not in fuU daylight, at any rate saw in what quarter of 
the sky the dawn was breaking, and were looking 
steadily towards it. It is not they who hâve put their 
hands over their own eyes and ours, and who are crying 
out that there is no light, but chance and blindness 
everywhere. 
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CHAPTER V. 



THE TELEOLOGICAL EVOLUTION OF ORGANISM — THE 
PHILOSOPHÏ OF THE UHCON8CIOTJ9. 

I HAVE Btated tte foregoing in what I take to be an 
exireme logical development, iu oriler that the reader 
may more easily perceive the conséquences of those 
premisea which I am endeavouring to re-establiali. But 
it muBt not be BUpposed that an anioial or plaut has 
ever conceived the idea of Bonae organ widely différent 
from any ît was yet posaessed of, aiid bas set itself to 
design it in détail and grow towarda it. 

The small jelly-speck, whicb. we call the amœba, bas 
no organs save what it can extemporize as occasion arises. 
If it wants to get at anytbing, it thrnsts ont part of its 
jelly, wbich thus serves it as an arm or band : when the 
arm has served its purpose, it is absorbed into tbe rest 
of tbe jelly, and has now to do the duty of a stomacb by 
belping to wrap up wbat it has jiiat purveyed. Tbe 
Bmall round jelly-apeck spreads itself out and envelops 
its food, so tliat tbe wbole créature is now a stomacb, and 
nothing but a stomach. Having digested its food, it 
again becomes a jelly-speck, and is agaiu ready to turn 
part of itself into hand or foot as its neit convenience 
may dietate. It is not to be believed that such a créature 
as this, whicb is probably juat sensitive to light and 
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nothÎDg more, should be able to form any conception of 
an eye and set itself to work to grow one, any more than 
it 18 belîevable that be wLo first observed the magnify- 
ing power of a dew drop, or even he who first con- 
etmeted a rude lens, sbo^uld hâve had any idea in bis 
mind of Lord Rosse's télescope witb ail ita parts and 
appliancea, Notbing could be well coni'eived more 
ibreign to expérience and eommon sensé. Animais and 
planta bave travelled to their présent forma as mau 
bas travelled to atiy one of his own most compli- 
oated inventions. Slowly, atep by step, througb many 
blunders and miscliances wbicli bave worked together 
for good to tbose that hâve persevered in elasticity. 
Xbey bave travelled as man bas travelled, witb but 
iittle perception of a want till tbere was also some per- 
ception of a power, and witb but Iittle perception of a 
power till there was a dim aense of want ; want stimula- 
ting power, and power stimulating want ; and both so 
baaed upon each otbcr that no one can say whicb is tbe 
true foundation, but rather tbat tbey must be both 
haseless and, as it were, nieteoric in mid air. Tbey 
bave seen very Iittle aliead of a présent power or need, 
and bave been tben most moral, wbcn most inclined to 
pierce a Iittle into futurity, but also wben most obsti- 
nately declining to pierce too far, and biisy mainly 
witb tbe présent. They bave been so far blindfolded 
that tbey could see but for a few steps in front of them, 
yet so far free to see tbat those eteps were taken witb 
aim and definitely, and not in tbe dark, 

" Plus il a su," says Eiiffon, speaking of man, " plus il 
a pu, maia aussi moins il a fait, moins il a sn," This 
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holda gootl wlierever life holds good. Wherever there 
ia life there ia a moral govemment of rewards and 
punishments tinderstood by tbe amœba neitber better 
nor worse tiian by man. The liistory of organic de- 
Telopmeot is tbe history of a moral struggle. 

As for the origin of a créature able to feel want and 
power, aiid as to what want and power sprJng fram, we 
know nothing as yet, nor doea it seem worth while to go 
into this question untîl an understanding bas beeu 
corne to as to whether the interaction of want and 
power in aome low forta or Ibrraa of life whicL eould 
assimilate inatter, reproduca tbemselvea, vary tbeir 
actiona, and be capable of remembering, will or will not 
auffice to explain the development of the varied organs 
and desires whicb we see in the higher vertebrates and 
man. When tbis question has been settled, then it will 
be time to push our inquiries farther back. 

But giveu 8uch a low fonn of lil'e as hère postulated, 
and there is no force in Paley'a pretended objection to 
tbe Darwîniam of bis time. 

" Grive our philosopher," he aaya, " appetencies ; give 
him a portion of living irritable matter (a nerve or the 
clipping of a nerve) to work upon ; give aiso to hîs inci- 
pient or progressive forms the power of propagating 
their like in evory stage of their altération ; and if he 
is to be believed, he could replenish the world with ail 
the vegetable and animal productions which we now 
see in it." " 

After meeting this theory with answers which need 
not detain ua, he continues : — 

• 'Nat.Theol.,'cli.«ai. 



" The seasea of animala appear to me quite incapable 
of receiving the explanatinn of tlieir origin which this 
theory aETorda. laeluding under the word ' sensé ' the 
organ and the perception, we hâve no acconnt of eîiher. 
How will our philosopher get at vision or make an eye ? 
Or, suppose the eye fonned, would the perception 
foUow ? Tiie aame of the other seuses, Aud thia ob- 
jection holda it8 force, ascrihe whatyou will to the hand 
of time, to the puwer of habit, to changes too alow to 
be observed by man, or brought within any comparison 
which he is able to make of past things with the présent. 
Concède wbat yen please to thèse arbitrary and unat- 
tested superstitions, how will they heip yoii ? Hère is 
no inception. No laws, no course, no powers of nature 
which prevail at présent, nor any anatogous to theso 
would give commencement to a new sensé ; nnd it is in 
vain to inquire how that might proceed which wonld 
ne ver hegin" 

In auswer to this, let us suppnaethat some iuhabitauls 
of another world were to see a modem philosopher so 
using a microscope that they should believe it to be a 
part of the philoaophet's own person, which he couhl 
eut off from and join agaiji to himself at pleasure, and 
suppose there were a controversy as to how this micro- 
scope had originated, and that one party maintained the 
man had made it little by little Iwcause he wanted it, 
while the other declarfd this to be ubsurd and impos- 
sible ; I aak, would this latter party be justified in 
argning that microscopes eould never hâve beeu per- 
fected by degrees througli the préservation of and accu- 
mulation of small successive improvements, inaamucli 
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as men coul<l not hâve begun to want to use nticroBCopes 
until tliey bad bad a microscope wbicb should show 
them tbat such au inatrument would ba useful to them, 
and that bence tbere is nothing to aceouBt for the 
heginning of microscopes, which migbt indeed make 
some progrès» when once originated, but which could 
ne ver originale ? 

It might be pointed ont to such a reasoner, firatly, 
tbat aa regards any acquired power the varioua stages 
in the acquisition of wbich b© might be supposed able 
to remember, he would find that, logic notwitbstanding, 
the wish did originate the power, and yet was originated 
by it, both coming up gradually ont of something which 
was not recognisable as either power or wish, and 
advancing tbrough vain beating of the air, to a vague 
effort, and from this to definite effort witb failure, and 
from tbia to de&nite effort with success, and from this 
to succeas witb little consciousHess of effort, and from 
this to success with such complète absence of effort that 
he now acts unconsciously and without power of intro- 
spection, and that, do what he will, he can rarely or 
never draw a sharp dividing Une wbereat anythiug 
sball be said to begîn, though none less certain that 
there bas been a continnity in discontinuity, and a dis- 
continuity in continuity between it and certain other 
past things ; moreover, that his opponents postulated 
80 mucb beginning of the microscope as that tbere 
should be a dew drop, even as onr evolutionîsta start 
with a sensé of toncb, of which sensé ail the othera are 
modifications, so that not one of them but is resolvable 
into touch by more or less easy stages ; and aecondly, 
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that the question is one of fact and of tbe more évident 
déductions therefrom, an.d ehould not be carried back 
to those remote beginnings where the nature of tlie 
facta 18 so purely a inatter of conjecture and inference. 

No plant or animal, then, according to our view, 
would be able to oonceive more tlian a very sli'ght im- 
provement on its organization at a gîven timo, so clearly 
aa to make the efforts towards it that would result iu 
growth of the required modification ; nor would thèse 
efforts be made with any far-siglited perception of what 
nest and next and after, but oniy of what next ; while 
many of the happiest thouglita would corne like ail othcT 
happy thoughts — thoughtlessly ; by a chain of reason- 
ing too swift and subtle for couscious analysia by the in- 
diïidual, as will be more fuUy insiated on hereafter. 
Some of thèse modiScations would be noticeable, but the 
majority would invoive no more noticeable différence 
than can be detected between the length of the shortest 
day, and that of tbe shortest but oiie. 

Thus a bird whoae toes were not webbed, but who 
had under force of circumstances little by little in the 
course of many générations leamed to swim, either from 
haviug lived near a lake, and having leamt the art 
owing to ita fiahing habits, or from wading about in 
shallow pools by the sea-side at low water, and fînding 
itself sometimes a little ont of its depth and just 
managing to scramble over the intermediate yard or so 
between it and safety — such a bird did not probably 
conoeive the idea of swimmiug on the water and eet 
itself to learn to do so, and then oonceive the idea of 
webbed feet and set itself to get webbed feet. The 
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bird found itself in some smalL difficulty, out of wliich 
it either eaw, or at any rate fouud that it eould ex- 
tticate itself by striking out vigorousty with ita feet 
and exteiiding its toes as far as ever it could; it thu3 
began to leam the art of swiraming and conceived tlie 
idea of swimming synchronously, or nearly ao ; or 
perhaps wisbing to get over a yard or two of deep 
water, and trying to do so witbout beîng at tbe trouble 
of riaing to fly, it would splash and strnggle its way 
over tbe water, and thus practically swim, thougb 
without muet perception of what it had been doîng. 
Finding tliat no baroi bad corne to it, the bird would 
do the saine again, and again ; it would thua presently 
lose fear, and would be able to act more calmly ; then 
it would begin to Ëiid out tbat it could swim a little, 
and if its food lay mucb in tbe water ao that it would 
be of great advantage to it ta be able to alight and 
rest without being forced to retnrn to land, it would 
begin to make a practice of swimming. It would now 
discovet that it couid swim the more easily according 
as its feet presented a more exlended surface to the 
water ; it would therefore keep its toea estended when- 
eyer it swam, and as fur as in it lay, would make the 
most of whatever skin was already at tbe base of its 
toea. After very many générations it would become 
web-footed, if doing as abofe deseribed sbould bave 
been found continuoualy conveuient, so that the bird 
ehould hâve continuously used tbe skin about its toes 
as mucb as poasible in this direction 

For there îs a margiu in e"very organic atructuro. 
(and perhaps more than we imagine in thiuga inor- 



ganic also), which will admît of références, aa it were, 
side notes, and glossea iipoti the original text. It is on 
this margin that we maj err or waiider — the greatneBS 
of a mîstake depending rather upon the estent of the 
departure from the original text, than on the dir«?ctioii 
that the departure tabea. A little error on the bad aide 
18 more pardouable, ami leas likely to hurt the organ- 
iflm than a too great departure upon the right one. 
This ia a fundamental proposition in any true System 
of ethics, the question what is too much or too aiidden 
being decided by much the same higgling as aettles 
the price of butter in a country market, and being as 
invisible as the link which connects the last moment 
of désire with the first of power and performance, and 
with the material resuit achieved. 

It is on this margin that tbe fulcrum is to be found, 
whereby we obtain the little purchase over our struc- 
ture, that enables us to achieve great resiilts if we use 
it steadily, with judgment, and with neither too little 
effort nor too much. It is by employing this that those 
who hâve a fancy to move their ears or toes witliout 
moving other organs learn to do so, There is a man 
at the Agricultural Hall now playing the violin with 
hia toes, and playing it, as I am told, auiïîciently well. 
The eye of the aailor, the wrist of the conjnror, the 
toe of the professional médium, are ail found capable 
of development to au astonishing degree, even in a 
aingle lifetime; but in every case success has been 
attained by the simple process of making the best 
of whatever power a man bas had at any given time, 
and by being on the look out to take advantagf 
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accident, and even of misfortune. If a man would 
learo tci paint, he must Dot theorize concerning art, nor 
tliink mucli wbat he would do beforehand, but lie roust 
do eomeihing — it does not matter what, except that it 
sfaould be whatever ai the moment will corne handiest 
and easiest to him ; and he must do that sometliing as 
well as he can. Thia will presently open the door for 
something else, and a way will show itself which no 
conceivable amount of searching would hâve discovered, 
but which yet could never hare been discovered by 
sitting still and taking no pains at ail. " Dans l'animal," 
Bays Buffon, " il y a moins de jugement que de senti- 
ment."* 

It may appear as though this were blowing hot and 
cold with the same breath, înasmuch as I am insisting 
that important modifications of structure hâve been 
always purpoaive; and at the saine time am denyîng 
that the créature modiËed lias had auy purpose in the 
greater part of ail those action» which hâve at length 
modified both structure and instinct, l'hua I say that 
a, bird learna to swîm without having tmy purpose of 
learning ta swim before it set ifcjelf to make those I 

movements which hâve resulted in its beiog able to do | 

Ât the satne time I maïutain that it hns only 
learned to swim by tryhig to swim, and this involves 
the very purpose which I hâve just deiiied. The 
réconciliation of thèse two apparently irreconcilable 
contentions must be found in the considération that the 
bird was not tlie less trying to swim, merely because it 
did not know the name we hâve chosen to give to tlie art 
• ' Oiaûaui,' vul, i. p. 5. 

t.1 
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which it waa tryîrg to master, dop yet how great were 
the resources of tliat art. A pepson, who knew ail about 
Bwimtnîng, if from aome bank he oould watch our sup- 
posed bird's flrst attempt to scramble ovtr a short space 
of deep water, woiild at once déclare that the bird wae 
trying to swim — if not actually Bwimmiijg. Provided 
then thut there îs a very little perception of, and pre- 
science conceniing, the means whereby the uext desired 
end may be attained, it matters not how little in advance 
tbat end may be of présent deeires or faculties; it is 
still reacbed through pnrpoï^e, and must be called pur- 
posive. Again, no matter bow many uf thèse email 
steps be taken, nor how absolute was the waot of 
purpose or prescience concerning any but the one belng 
actually taken at any given moment, this doea not bar 
the resalt from having buen arrived at through design 
and purpose. If each one of the sniall steps is pur- 
posive the resuit is puiposive, though there was never 
purpose extended over more than one, two, or perhaps 
at niosfc three, steps at a time. 

Beturning to the art of painting for an cxample, are 
W6 to say that the proficîency wbich sueli a student as 
waa auppoaed above «iil certainly attain, is not due to 
design, merely because it wae not until he had already 
become three parts excellent that he knew the fuU pur- 
port of ail that he had been doing ? When he began 
he liad but vague notions of what he would do. He 
had a wîah to learn to represeut nature, but the line into 
which he haa settled down has probably proved very dif- 
férent from that whicli he propo^ed to himself orîginally. 
Becauae he has taken advantage of his accidents, is it. 
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■therefore, one wliit the less true that his succeas vi tlie 
resuit of liis désires and liis design ? The ' Times ' 
poiuted ont not long ago tliat the theory which now 
associâtes meteors and cornets in the most unmiatabable 
manner, was suggeated by one accident, and con- 
firmed by another. But the writer aiJded well that 
" such accidents happen onty to the zealous student of 
nature'a se':rets." In the sanie way tlie bird that is 
taking to the habit of swininiing, and of making the 
most of whatever skin it aiready bas between ita toes, 
will bave doubtlesa to thank accidents for no small 
part of its progress ; but tbey will be such accidents as 
could never hâve bappened to, or becn taken advantage 
of by any créature which was not zealousiy trjîng lo 
make the most of itself — and between Bucb accidents 
as thia, and doaignj the Une ia bard to draw ; for if we 
go deep enough we sball find that most of our design 
résolves itself into as it were a shnking of the bag to 
see what will corne ont that will suit our purpose, and 
yet at the same time that most o£ our shaking of the 
bag résolves itself into a deeign tliat the bag sball 
contain oûly such and such things, or thereabouts. 

Again, the fact that animais are no longer conscious 
of design and purpose in much that they do, but act 
iinreflectingly, and as we Bometimes eay conceniing 
ouiselvea " automatically" or " mechanically" — that they 
hâve no idea whatever of the eteps whereby they bave 
travelled to their présent state, and show no siga of 
doubt about what must bave boen at one time the 
eubject of ali manner of doubta, difiiculties, and discus- 
sions — that whatever sign of reflection they now exhibit 
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is to be fouud only in case of some novel featnre or 
difficulty presenting itself ; thèse facts do not bar thst 
the résulta achieved should be attributed to an inception 
in reaaon, design, and purpose, lo niatter how rupidly and 
as we call it instinctively, the créatures may now act. 

For if we look elosely at such an invention as tlie eteam 
engine in ite latestand moat coinplieated developments, 
about which there can be no dispute but that they 
are achievements of reason, purpose, and design, we 
Bhall find tbem présent us with examples of ail tbose 
features the présence of which in the handiwork of 
animais is too often held to bar reason and purpose 
from having bad any share therein. 

AsBuredly such men as the Marquis of Worcester and 
Captain Savery had very iraperfect ideas as to the iip- 
shot of their own action. The eimplest steam engine 
now in use in England is probably a marvel of ingenuity 
as compared with the Lighest developmeut which ap- 
peared possible to thèse two great men, while onr 
newest aud most highly complicated engines wuuld 
seem to them more like living beings than machines. 
Many, again, of the steps leading to the présent deve- 
lopmeut bave beeu due to action which had but little 
heed of the steam engine, being the inventions of 
attendants whoge désire was to sare thernselTes the 
trouble of turning thia or that coek, and who were 
indiffèrent to any other end than their own immédiate 
oonvenience. No step in faet along the wboie routa 
was ever taken with much perception of what would be 
the next step after tha one being taken at any givea 
moment. 
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Nor do W6 find that an engine made after any old 
and well-known pattera Ib now made with muet more 
ooBSciouBnesB of design than we eau suppose a bîrd's 
neat to be biiilt with. ïlie greater number of tbe parts 
of any auch engine, are made by the groas as it were 
like sei'ewH and nuls, which ai-e turned eut by macliînery 
and io respect of wbich the labour of design is now no 
more felt than is the design of him who fîrat invented 
tlie wheel, It is only when cirunmstances require any 
modification in tlie article to be manufactnred that 
thought and design will corne ioto play again; but I 
take it few will deuy that if tireumstances compel a 
bird either to give up a neat three-parts built altogether, 
or to make some trilliug déviation from its ordinary 
practice, it wîU in nine cases out of ton make such 
déviation as ehall show that it had thought the matter 
oveï, and had on the whole coneluded to take aueh and 
such a course, that is to say, that it had reasuned and 
had acted with such purpoae as ita reason had dtctated. 

And I imagine that tins is the utmost that anyone 
can claim even for man's own boasled powers. Set the 
man who bas been accustoraed to make engiiies of oue 
type, to make engines of another type without any 
intermediate course of training or instruction, and he 
will make no better figure with bis engines than a 
thrush would do if comnianded by her mate to make 
a neat like a blackbird. It îa vain tlien to contend 
that the euse and certainty with whicli an action is 
petformed, even though it inay hâve now become 
matter of such fiïed habit that it eannot be suddenly 
and serioualy modified without rendering the wliole 
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performance abortive, îb any argument against tliut 
action having been au achievement of design and 
reason in respect of each one of the stepa that bave led 
to it ; and if in respect of each one of the stepa then 
as regards the entire action;" for we see oiir own most 
reasoued actions bccome no lésa easy, imerring, aufo- 
matic, and unconecious, than the actions which w© 
call instinctive when they hâve been repeated a suffi- 
cient number of timea. 

This bas been often pointed ont, but I inaisted upon 
it and developed it in ' Life and Habit,* more I helieve 
tban bas been done hitherto, at the same time making 
it tlie key to many phenomena of growth and heredily 
which without aacli key Beem explained by worda ratiier 
than by any correspooding peace of mind in our ideas 
poncerning them. Seeing that I dwelt ranch on the 
importance ol' bearing in miud the vanishing ten- 
deney of consciouaness, Tolition, and memory upon 
theh' becoming intense, a tendency which no one after 
five minutes' reflection will ventuie to deny, some re- 
viewera hâve imagined that I am advocating the same 
viewa as hâve been put forward by Von Hartmann 
under the title of ' the Philosophy of the Unconscious.' 
UnIesH, however, I am much miataken, their opinion 
ia wiihout foundation. For so far as I can gather. Von 
Hartmann personifies the nneoneeious and makea it act 
and think — in fact déifies it — whereas I only infer a 
certain history for certain of our growtha and actions in 
conséquence of observing that often repeated actions 
corne in time to be performed uneonsciously. I cannot 
think I hâve dons more tban note a fact which ail mnst 
acknowleâge, anà drawn from it an inference which may 



TELEOLOGICAL EVOLUTION OF ORGANISM. 57 

or may not be true, but whicli is at any rate perfectly 
intelligible, whereas if Von Hartmaiin's meaning is 
anything like wliat Mr. Sully aays it is," I caii only say 
that it Las not been given to me to forra any definite 
conceptioD whatever as to what tliat meaning may be. 
I am encoiiraged moreover to hope that I am not iu the 
sarae condemnation with Von Hartmann — if, indeed. 
Von Hartmann is to be condemried, about wliich I know 
nothing — by the following extract from a Germon 
Eeview of ' Life aod Habit.' 

" Der erate dieser beiden Eklârungsversuche, ist eine 
wabre ' PbiloBopliie des Unbewussten ' nieht dea Hart- 
mann'achen Unbewusnten welchee hellseherid und wun- 
derthâtig von aussen in die uatiirlicbe Entwickelung 
der Organismen eingreill, sondern eines TJubewusstcn 
weleliQS wie der VerfasiBer zeigt, in allen organiacben 
Weaen anzunehmen unsere eigene Erfahrong uud die 
Stufenfolge der Organismen von den Moneren und 
Amœben bis zu den hôchsten Pflanzen and Tliieren 
und uns selbst aiifwârfs— uns gestattet, wenn nicht uns 
nôthigt. Der Gedankengang dieser iienen oder wenig- 
stens in dieaem Sinne wohl zum erateu Maie conséquent 
im Einzeluen durebgefûlirten Philosophie des Uube- 
wuasten ist, seinen Hanptziigen nack kurz angedeutet, 
folgender."t 

• ' Westminster Beview,' vol. ilix. p. 12-1. 

+ TrunalatioD : "Thefirstof tliet« two attemptsisa tnie ' pliUosoph j 
oT the unconaciona,' nat HactmBiiii's naooDBciouB, which influencea the 
natuml évolution of organism from witliout aB though by Providence 
and miracle, but of an unconsoioua whii'h oh tbe author pointa nnt, nay, 
convinces uh, may be observed iu every organism from tbe monada np 
to the more higbly developed planta und animala. »nd evon to our- 
ielves. Tbia theory of unconBciouaneBS is ncw, or at any rute 1Q« t™ 
the firat time earried out conBequentially in dfAnJl." 
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Even hère I ara made to personify more than I like ; 
I do not wisli to say that the udcodscioub does thia or 
that, but that when we liave dooe this or that Buffi- 
cieutly ofteii we do it uucoiisciously. 

If tbe foregoing be graiited, and it be admitted 
that the unconscioueness a.nd seemiDg autoniatism with 
which any action may be performed is no bar to ils 
having a foundation in memory, reason, aud at one 
time consciously recognized effort — and this I believe 
to be the chief addition which I hâve ventnred to make 
to tlie theory of Buffon aud Dr. Erasmus Darwin — then 
the widenesB of the différence between ihe Darwiiiism of 
eighty yenrs ago and the Danvinistn of to-day becomts 
immediately apparent, and it aiso becomes apparent, 
how important and interesting is the issue which is 
raised between them. 

According to the older Darwinism the lunys are jnst 
as purposive as tlie eorkscrew. They, no less than the 
corkscrew, are a pièce of niechanism designcd and 
gradually iniproved upon and perfected by an intelli- 
gent créature for the gratification of its own needs. 
True there are many inaportant différences between 
mechanism which is part of the body, and mechanisni 
which is no euch part, hut the différences are such as 
do not affect the fact that in eacli case the resuit, 
whether, for example, lungs or corkacrew, ia due to 
désire, invention, and design. 

And now I will ask one more question, whîcb may 
seem, perhaps, to hâve but litUe importance, but which 
1 find personally interesting, I hâve been told by a 
reviewer, of whom upon the whole I hâve little reason 
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to complaîn, that the theory I put forward in *Life 
and Habit/ and which I am now again insisting on, is 
pessimism — pure and simple. I hâve a very vague 
idea what pessimism means, but I should be sorry to 
believe that I am a pessimist. Which, I would ask, is 
the pessimist ? He who sees love of beauty, design, 
steadfastness of purpose, intelligence, courage, and 
every qiiality to which sùccess has assigned the name 
of ** worth," as having drawn the pattem of every leaf 
and organ now and in ail past time, or he who sees 
nothing in the world of nature but a chapter of acci- 
dents and of forces interacting blindly ? 
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CHAPTEE VI. 

SOHEHE OF THE REMAINDEB OF THE WOBE. HI5T0- 
KICAL SKETCH OF THE THEORY OP EVOLUTION. 

I HATE long felt that evolutiou muât stand or fall 
according as it is inade to rest or not on prindplea 
which shall give a definite purpuse and direction to 
the variationB whose accumulation résulta in spécifie, 
and ultîmately in generic differencee. In otiier words, 
according as it is made to stand iipon the ground first 
clearly marlicd out for it by Dr. Efasmus Darwin and 
aftiïrwards adopted by Lamarck, or on that taken by 
Mr. Charles Darwin. 

There is some reaaon to fear that in consec[iience of 
the dislavour into which modem Darwinism is seen to 
be falling by those who are more closely watchîng the 
course of opinion upon this subject, évolution itself may 
be for a time discredited as sometliing inséparable from 
the theory that it bas come about mainly through " the 
means " of natural sélection. If peuple are shown that 
the arguments by which a somewhat atartling conclu- 
sion haa beeu reached will not legîtimately lead to that 
conclusion, they are very ready to assume that the con- 
clusion must be altogether unfounded, esppciaily when, 
as in the présent case, there is a yast mass of vested inte- 
rests opposed to the conclusion, Few know that there 
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are other great wotka upon desceiit witli modification 
besides Mr. Danvid'a, Not one persoa iu ten tliousand 
lias any distinct idea of "but Buffon, Dr, Darwin, and 
Lamarck propounded. Their names liave been dis- 
credited by tbe very authom wbo Lave been most in- 
debted to them ; there ia hardiy a writer on évolution 
who doiis uot tliink it incuTnbent upon bim to warn 
Lamarck off tbe ground wliich be at aiiy rate made bis 
own, aud to cast a stone at \vbat be will call tbe 
" shaHow spéculations " or " crude tbeoriea " or tbe 
" well-known doctrine" of tbe fotemost exponent of 
Buffon and Dr. Darwin. Buffon is a great nume, Dr, 
Darwin is no lunger eveu tbis, aud Lamarck bua been 
BO ayatematit-'ally Ian;^hed at thnt it amounts to little 
leaa thau pbilosophical suicide for anyone to stand up 
in bis bebalf. Not one of out scientiiîc etdera or chlef 
prîeBta but would caution a student rather to avoid tbe 
three great men whoin I bave named tban to conault 
them. It ia a perilous task tberefore to try and taktj 
evohition from tbe pedestal oji wliich it now appeara to 
stand ao seeurely, and to put it back upon the one raised 
for it by ita propounders ; yet this is what I belicve will 
hâve to be doue sooner or later nnless tlie now gênerai 
acceptance of évolution is to be sliaken more nidely 
than some of its upbolders inay antieipate. I propose 
therefore to give a abort biograpliical aketcb of the 
three writera whose works fonn new departurea in the 
history of évolution, with a somewhat full résumé of 
the positiona tbey took in regard to it, I will also 
touch briefly upon some other writera who bave handled 
tbe same subject. The reader will thus be enabled to 
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foUow the development of a great conception as ît haa 
grown up in the minds of suecesaive men of genius, and 
by thus growing with it, as it were, through its em- 
bryonic stages, he will make himself more thoroughly 
master of it in ail its bearings. 

I will theu eontrast tbe older with the newer Dar- 
winism, and will show wby the 'Origiu of Species,' 
thongh an épisode of incalculable value, cannot, any 
more tlian the ' Vestiges of Creationj' take permanent 
rank in the literature of évolution. 

It will appear that the évolution of évolution bas 
gone through the foUowing principal stages : — 

I. A gênerai conception of the faot that spécifie types 
were not always iramntable. 

This was coramon to many writer<, both ancient and 
modem ; it haa been occasionally asserted from the 
times! of Anaximander and Lncretius to those of Bacon 
and Bir Walter Raleigh, 

II. A definite conception that animal and vegetable 
forms were so extensively mutable that few" (and, if 
so, perhaps but one) could claim to be of an original 
stock; the direct effect of changed conditions being 
assigned as the cause of modification, and the important 
conséquences of the struggle for existence being in many 
respects fully recognized. The fact of design or pur- 
pose in connection with organism, as causiug habits and 
thns as Tinderlying ail variation, was aiso indicated with 
some clearness, but was not well understood. 

Thia phase must be identified with the name of 
Buffon, who, as I will show reason for believing, wonid 
hâve carried Lia theory much further if he had not 



feit that he had gone as far in tlie rigKt direction as 
was then désirable. Buffon put forward hia opinions, 
with great reserve and yat with hardly less franknees, in 
volume after volunae from 1749 to 1788, tlie year of bis 
death, but they do not appear to hâve taken root at 
once in France. They took root in England, and were 
thence transplanted bitck to France. 

III. A development in England of tbe Buffonian 
System, marked by glimpaes of the unity between 
oflVpritig and parents, and broad suggestions to the 
effect that the former niust be con sidère d as capable of 
remembering, under certain circumstancea, what had 
happened to it, and wbat it did, when it was part of tbe 
personality of those from wliom it had deaeended. 

A definite belief, openly expreased, that not only are 
many species mutable, but that ail living forms, 
whether animal or vegetable, are descended from a 
single, or at any rate from not many, original low 
forms of life, and tbis as the direct conséquence of the 
actions and requirements of tbe living forms them- 
aelves, and as the indirect conséquence of ehanged 
conditions. A definite cause is tbus supposed to under- 
lie variations generally, and the resulting adaptations 
must be regarded as piirposive, but this was not seeu. 

This is the original Daxwinism of Dr. Erasmus 
Darwin. It was put forward in bis ' Zoonoraia,' in 
1794, and was adopted almost in its entirety by 
Lamarck, wbo, when he had caugbt tbe leadtng idea 
(probably tbrough a Fretich translation of tbe 'Loves 
of tbe Plants,' whieb appeared in 1800), began to 
expound it in 1801; in 1802, 1803, 1806, and 1809, 



he developed it witb greater fulnesa of détail than 
Dr. Darwia liad done, but perhaps wîth a somewhat 
less nice seose of some imporlant jx)ints. Till his 
death, in 1831, Lamarc^k, a^ far as âge aud bljndaess 
would permit, continued to dévote liimself to the ex- 
pofiitiou of tlie tht'ory of deeceut witb modification. 

IV. A raore distinct perception of the uoity of parents 
and ofTspring, with a bolder référence of the facts of 
heredity (whether of stmcture or instinct), to memory 
pure and simple; a clearer perception of the consé- 
quences that foUow from tlie aurvival of the fittest, and 
a just view of the relation in which tliose conséquences 
stand to " the circumstance-sniting " power of animais 
and plants ; a référence of the variationH whose accu- 
mulation results in species, to the volition of the animal 
or plant which varies, and perhaps a, dawning percep- 
tion that ail adaptations of structure to need must 
therefore be considered as " purposive." 

This miist be eonnected with Mr. Matthew'e work on 
'Naval Timber aud Arboricnituie,' which appeared in 
1831. The remarks which it contaias in référence 
to évolution are confined to an appendix, but when 
brought together, as by Mr. Matthew bimseli^ in the 
' Gardeners' Chronicle ' for April 7, 1860, they form 
one of the most perfect yet succinct expositions of the 
tlieory of évolution tljat I hâve ever seen. I shall 
therefore give them in full." This book was well 
received, and was reviewed in the ' Quarterly Eeview,'t 
but seeins to hâve been valued rather for ita views on 
naval timber than on évolution, Mr. Matthew's merit 
* Seo ch. ivili. of tbû Totutoe. t VoL xlix. p. 12S. 
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lies ia a jiist appréciation of the imporlance of each 
ODe of tlie principal ideaa which must be présent iu 
combination before we can hâve a correct conception of 
evolntion, and of tbeir bearings upon one anotber. In 
his ecbeme of évolution I find each part kept in due 
subordination to the others, so that the whole theory 
becomea more cohennt and better articulated than I 
hâve elsewhere found it; bat I do not detect any 
important addition to the ideas which Dr. Darwin and 
Lamarcii had insieted upon. 

I pasa over the ' Vestiges of Création,' which sbould 
be mentioned only as having, as Mr. Charles Darwin 
truly says, " done escellent service iu this country, in 
calling attention to this subject, in removing préjudice, 
and in tliua preparing the ground for the réception of 
analogous views," • The work neitlier made any addi- 
tion to ideas which had been long familiar, nor arranged 
old ouee in a sntisfactory manner. Hnch as it is, it is 
Dr. Darwin and Lamarck, but Dr. Darwin and Lamarck 
gpoiled, The firet édition appeared in 1844. 

I also pass over Isidore Geoffroy St. Hilaire's ' Natural 
History,' which appeared 1854-62, and the position 
of wbich ia best described by caliîiig it intermediate 
between the one which Buffon thought fit to prétend 
to take, and that actually takeu by Lamarck. The 
Bame inay be said also of Etienne Geoffroy. I will, 
however, jnst touch upon thèse writera later on. 

A short notice, again, will suffîce for tbe opinions of 

Goethe, Treviranus, and Oken, none of whom can I dîs- 

cover as baving originated any important new idea : 

• ' Origin of Speoies,' Hist Sketch, ivii. 



but knowing no German, I hâve taken tliîs opinion 
from the résumé of each of thèse writers, given by Pro- 
fesser Haeckel in his ' History of Création.' 

V. A time of retrogression, durint; wbich we flnd but 
little apparent appréciation of tlie unîty botween 
parents and offspring ; no référence to memory in con- 
nection with beredîty, whether of instinct or structure ; 
au exaggerated view of the conséquences which may be 
deduced from t!ie fact tbat tbe fittest eominonly survive 
in tbe atruggle for existence; Ihe déniai of any Icnown 
principle as underlyîng variations ; comparalively lîttle 
a])preciation of the circnmstance-sniting power of plants 
and animais, and a rejection of purposiveness. By far 
the must important exponent of tliis phase of opinion 
confierning évolution is Mr. Charles Darwin, to whom, 
however, we are more deeply indebted than to any 
other Uving writer for the gênerai acceptance of évo- 
lution in one t-hape or another. Tbe ' Origiu of Species ' 
appeared in 1859, the same year, that is to say, as the 
second volume of Isidore Geoffroy 's ' Histoire Naturelle 
Générale.' 

VI. A reaction againat mpdern Darwinism, with a 
demand for definite purpose and design as uuder- 
lyiiig variations, The best known writers who bave 
taken this line are the Rev. J. J. Murphy and Pro- 
fesser Mivart, whose 'Habit and Intelligence' and 
' Genesis of Species' appeared in 1861) and 1871 re- 
speclively. In Germany Professer Hering has revived 
the idea of memory as explaining the pheuomena of 
heredity satiefactorily, witbout probably baving becn 
mure aware tbat it liad been advaoced already tban 
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I was myself when I put it forward recently in ' Life and 
Habit.' I liave never seen the lecture in wliich Pro- 
fesser Hering has reforred the phenomena of heredity 
to raemory, but will give an extract from it whicb 
appeared in the ' Athenœum,' as translated by Professer 
Eay Laukester.* The only new feature which I 
believe I may claim to bave added to received ideas 
concerning évolution, ia a perception of the fact tbat 
the unconsciousness with which we go through our em- 
bryonic and infantile stages, and with which we dis- 
charge the greater number and more important of our 
natural fnnctions, is of a pieee with what we observe 
concerning ail habituai actions, as well as concerning 
memory ; an explanation of the pheuoniena of old âge ; 
and of the main principle which underliea longevity. 
I may, perhaps, claim also to hâve more fully ex- 
plained the passage of reason into instinct than I yet 
linow of its having been explaïned elaewbere.t 

• Seo page 199 ot thU roltimo. 

t Apropos of Ibis, a friend \aa kindly sent me the tollowing eitract 
fiom BalîBC:^" Historiquement, les pEysans sont encore au lende- 
main de la Jacquerie, leur défaite est leat^ inscrite dans leur cervelle. 
Ha ne se sottàmneitl pius du fait, il est passé à Célat (Cidét inatiactitt." — 
Balzac, ' Les Fa^eaoa,' t. 
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CHAPTER VIL 

PBE-BTJPFONU-Sf EVOLUTION, AND SOME GEKMAK 
WHITER8. 

Let us now proceed to the fuUer development of the 
foregoing sketch. 

" Undoubtedly," saye Isidore Geoffroy, " from tlie 
moat ancient timea many philosophera hâve imagineil 
vaguely that one species can be transformed into auother. 
This doctrine seems to hâve been adopted by the lonîati 

Bchool from the sixth century before our era 

Undoubtedly also tbe same opinion reappeared on 
Beveral occasions in the middle âges, and in modem 
timea ; it ia to be fonnd in some of tbe beroietic books, 
where the transmutation of animal and vegetable apecies, 
and that of metals, are treated as complementary to one 
anotber. In modem timea we again find it alluded to 
by some philosophera, and especially by Bacon, nhose 
boidneas is on this point extrême. Admittiug it as 
' incontestable that plants sonietimes degenerate so far 
as to become plants of anotber species,' Bacon did not 
hesitate to try and put his theory into practice. He 
tried, in 1635, to give ' the rulea ' for tbe art of cbaoging 
' plants of one species into thoae of anotber.' " 

This must be an error. Bacon died in 1626. The 
passage of Bacon referred to is in ' Nat, Hist.,' Cent. vi. 
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(" Expérimenta in consort toiiching the degenerating 
Qf plante, and the transmutation of tiiem one into an- 
other"), and is as followa; — 

"518. This rule ia certain, tliat planta for want of 
culture degenerate to be baser in the saine kind ; and 
Bometiraes ao far as to change into auother kind. 
1. The standing long and not being removcd maketh 
theiii degenerate. 2. Drought uulesa the earth, of itself, 
be moist doth the lîke. 3. So doth removing into worse 
earth, or forbearing to compost the earth ; as we see 
that wat«r mint turnetli into field mint, and the colewort 
into râpe by neglect, &c." 

"525. It is certain that in very gteril years corn 
80wn will grow to another kind ; — 



And generally it is a rnle that plants tbat are brought 
forth for culture, as corn, will sooner change into other 
species, than those that come of themselves ; for that 
culture giveth but an adventitious nature, which is 
more easily pnt off." 

Changed conditions, accordïng to Baeon (though he 
does not use thèse words), appear to be " the fîrst rule 
for the transmutation of plants," 

"But how mueh value," continues M. Geoffroy, 
" ought to be attached to such prophétie glimpsea, when 
they were neither led up to, nor justified by any serions 
study? They are conjectures ouly, which, while bearing 
évidence to the boldness or rashness of those who 
hazarded them, remain almoat without effect upon the 
advance of science. Bacon excepted, they hardly deserve 
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ia be remembered. As for De Maillet, who maltes birds 
spring from flying fishes, reptiles from creeping fishcs, 
and men from tritons, his dreams, taken in part from 
Anaximander, should bave tlieir place not in the bistory 
of science, but in tbat of tbe aberrations of the hnniaQ 
mind."' 

A far more forcible and pregnant passage, however, 
is tbe following, from Sir Walter Raleigb's 'Higtory 
of tbe World,' wbicb Mr. Garnett bas been good enongh 
to point ont to me : — 

" For mine owne opinion I find no différence but only 
in magnitude between the Cat of Europe, and tbe 
Ounce of India ; and even tbose dogges wbicb are become 
wild in Hiapagniola, with wbicli the Spaniarda used to 
devour the naked Indians, are now cbanged to Wolves, 
and begin to destroy the breed of their Cattell, and doe 
often times teare asunder their owne cbildren. Tbe 
common crow and rooke of India is fuU of red feathers 
in tbe droun'd and low islands of Caribana, and the 
blackbird and tbrusb hatb bia featbera mixt with black 
and carnation in the north parta of Virginia. The 
Dog-flsh of England ia the Sbarke of the Sonth Océan, 
For if colour or magnitude made a différence of Speciea, 
then were the Negroes, whicb wee call tlie Blacke-Mores, 
non animcdia rationalia, not Men but some kind of 
strange Beasts, and so the gianta of the Soutb America 
ahould be of another kind than the people of tbis part 
of the World. We alao see it dayly tbat tbe nature of 
fmita are cbanged by tranaplantation," t 

• 'HiBt. Nat. Gfn,,' to!. ii. p. 383, 1859. 

t ' HUtory of tho World,' bk. i, oh, vii. § ('AtheniBnm,' Murch 27, 
JS7S). 
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For information concerning tlie earliest German 
writers on évolution, I tnni to Profeasor Haeekel's 
' History of Création,' and find Goethe's name to head 
the liât. I do not gatiier, however, that Goethe added 
much to the ideaa which Buffon had aSready made sufE- 
eiently familiar. Profeasor Haeckel does not seem to 
be aware of Bnffuu's wnrk, and quotas Goethe as 
making an original dîseovery when he writes, in the 
year 1796 : — " Thus miiL'h thcn we hâve gained, that 
we may aasert without hésitation that ail the more 
perfect organic natures, s ne h as fishes, am phi biens 
animais, birds, mammals, and man at the bead of the 
last, were ail furmed upon one original type, wbîch 
only varies more or less in parts which were none the 
less permanent, and atill daiiy changes and modifies its 
fonn by propagation." " Eut thèse, as we shall see, are 
almost Bufibn's owq words — words too that Buffon 
insisted on for maoy years. Again Profeasor Haeckel 
quotea Goethe as writing in the year 1807 ; — 

" If we consider plants and animais in their most 
imperfect condition, they can hardly be distingnîshed," 
This, however, liad long been insisted upon by Bonnet 
and Dr. Era^mus Darwin, tlie firet of whom was a natu- 
raliat of world-wide famé, while the ' Zoonomia ' of Dr. 
Darwin had been translated into German between the 
yeara 1795 and 17SJ7, and touM hurdly hâve been un- 
known to Goethe in 1807, who continues: "But this 
mach we may say, that the créatures which by degrees 
émerge aa pbinta and animais ont of a common phase 
where they are barely distîngnïshable, arrive at perfec- 
tion in tffu opposite directions, so that the plant in th& 
• ' Hifltoy of Création,' vol. i. p. 91, 
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end reaches its hiçhest glory in the tree, whîeb is im- 
movable and stifT, the animal in man who possesses the 
greatest elostiiity and freedom." Professor Haeckel 
considère tliis to be a remarkable passage, bnt I do not 
tbink it shoatd cause ita anthor to rank amon^ the 
foanders of tbe evolntîon theory, (hoiigh he may justly 
claim to bave becn one of the first to ai]opt it, Goetbe's 
anatomiciil researches appear fo bave been more im- 
portant, but I cannut âad tbat he in.'jisted on any new 
principle, or grauped any unfamiliar conception, whîch 
bad not been long aince gra-'ped and widely promul- 
gated by Buffon and by Dr. Eraamiis Darwin. 

Treviranus (1776-1837), whom Professor Haeckel 
places second lo Goethe, is clearly a disciple of Buffon, 
and oses the word "degeneration" in the same sensé 
as Buffon used it ntany yeara earlier, that is to say, as 
"descent with modification," withont any référence to 
whether the offspring was, as Buffon says, " [terfeotionné 
on dégrada" He c-annot clairu, any more than Goethe, 
to rank as a principal figure in the history of évolution. 
Of Oken, Professer Haeckel says that his 'Natur- 
philoaophie,' which appeared in 1809 — in the same year, 
that 19 to say.as the ' Philosophie Zoologique' of Lamarck 
— was " the nearest approaoh t« tbe naturat theory of 
descent, newly established by Mr. Charles Darwin," 
of any work that appeared in the lirst décade of our 
eeutury. But I do not detect any important différence 
of principle between his system and that of Dr. Erosmus 
Darwin, among whose disciples he ahould be reckoned. 
" We now tum," saya Professor Haeckel after referring 
to a few more German writera who adopted a belicf in 
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évolution, " from the Germaa to the French nature- 
philosopherg wbo bave likewise lield the theory of 
descent, eiuce the beginiiing of this century. At their 
head stands Jean Lamarck, who ocoupiea the flrst place 
next to Dûrwin and Goethe in the hiatory of the doctrine 
of Filiation,"" ïbîs ia rather a surprising assertion, 
but I will leave the reader of the présent volume to 
assign the value which should be attached to it. 

ProfesBor Haeckel dévotes ten lines to Dr. Era»mus 
Darwin, who lie dedarps "expresses views very similar 
to those of Goethe and Lamarck, without, however, (Aen 
knowing anythiitg about thèse two men;" wbich is 
ail the more strange inasmucb as Dr. Darwin preeeded 
them, and was a gond deal better known to them, 
probably, tban they to hiin ; but it ia plain Professor 
Haeekel has no acquaintance with the 'Zoonomia' of 
Dr. Erasmus Ditrwin. From ail, then, that I am able to 
colleet, I conelude that I sbaU best convey to the reader 
an idea of the différent phases which the theory of 
descent with modification has gone through, by con- 
fintng his attention almost entireiy to Buiïun, Dr. 
Erasmus Darwin, Lamarek, and Mr. Charles Darwin. 
• ' Hiatory of Criation,' bk. i. oh. iii. (H. S. King, 1876). 
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CHArTER viir. 

BUFFON — MEMOIB. 

BOFFON, Bays M. Floitrena, was born at Montbar, on 
the 7tli of September, 1707 ; lio (lied in Paris, at tbe 
Jardin du Roi, on ttie ICtli «f April, 1788, age<l 81 years. 
More tlian fifty of tbeso years, as fae iised himself to 
say, he had passed at bis writing-deslt. His father wan 
a CDUnciltor of tlie parliament of Biirgundy. His mother 
was eelebrated for her wit, and Buffon cheriahed her 
inemory, 

He Btiidied at Dijon with munli éclat, and shortly 
after leaving became ancidentally acqiiainted with tbe 
Duire of Kingston, a young- Englisbman of lus own âge, 
wbo waa travelIiDg abroad witb a tiitor. ïhe three 
travelled togetber in France and Italy, and Buffon 
then passed aome montha in England. 

Returning to France, be translated Halea's ' Vegetable 
Statics' andNewton's 'Treatise on Fluxions.' He refers 
to several English writ«rs-on natural history in tbe 
course of his work, but I see be rejieatedly spells the 
English name Willoughbj, " Willulgbby." He was 
appointed superintendent of the Jardin du Roi in 1739, 
and from t!iencefortb devoted himself to science. 

In 1752 Buffon married Mdlle. de Saint Bélin, whose 
beauty and charm of manner were extolled by ail her 
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contemporaries. One son was born to him, who enfered 
thé army, became a colonel, and I grieve to say, waa 
guiUotined at the âge of tweiity-nine, a few days only 
before tlie extinction of tlie Reign of Terror. 

Of thia youth, wlio inherited the pereonal comeliness 
and ability of bis father, little is recorded except the 
foUowing story. Having fallen into tbe water and 
been nearly drowned when he was about twelve years old, 
he was afterwards accused of baving been afraid : " I 
was 80 littla afraid," he answered, " that tbougb I had 
been offered the hundred yeara which my grandfather 
lived, I would bave died then and there, if I coiild hâve 
added one year to the life of my fatber ;" then thinking 
for a minute, a flush suffused his face, and he added, 
"btit I ahould pétition for one quarter of an hour in 
which to exult over the thought of what I was abont to 
do." 

On the scaffold he showed mnch eomposure, smiling 
half proudly, balf reproacbfiiUy, yet wholly kindly apon 
the crowd in front of him. " Citoyens," he aaid, " Je me 
nomme Buffon," and laid \\\% head iipon the block. 

Tbe noblest ontcome of the old and decaying order, 
orerwhelmed in the most hateful birth frenzy of the 
new, So in tbose cataclysm.8 and révolutions which 
take place in ourown bodies during their development, 
when we seem studying in order to bet;ome fiahes and 
suddenly make, as it were, différent arrangements and 
résolve on becoming meri — so, donbtleas, many good 
celle must go, and their united death cry cornes up, it 
may be, in the pain which an infant feels on teething. 

Bat to return. The man who could be father of 
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such a son', and who could retain that Bon's afiection, 
as it is well kaown that Buffon retained it, may not 
perhaps always be strictly accurate, but it wîll be aa 
well to pay attention to wbatever he may think fit to 
tell us. Thèse are the oiily people whom it is worth 
while to look to and study from, 

"Glory," said Bufî'on, after speaking of tbe hours 
during which he had Jaboured, "glory coraes always 
after labour if she can — anà she çmeraUy can." But 
in bis case she conîd not well belp herself. "HewaB 
conspicuouB," says M. Flourens, " for élévation and forcée 
of charaj:ter, for a love of greatness and true magni- 
ficence in ail he did. Bis great wealth, bis handsome 
person, and graceful manners seemed in correspond ence 
with the spleudour of hia geniue, so that of ail the gifta 
which Fortune bas it in ber power to beatow ebe bad 
denied him nothing." 

Many of hia epigraramatic sayings bave passed into 
proverbs : for example, that " genius ia but a suprême 
capacity for taking pains." Anotber and still more 
celebrated passage shall be given in its entirety and 
witb its original setting. 

" Style," aays Buffon, '* is the only passport to pos- 
terity. It is not range of information, nor mastery of 
some little knowu braucb of science, nor yet novelty of 
matter that will ensure immortality. Works that 
can claim ail tbis will yet die if they are conversant 
about trivial objects only, or written wltbout taste, 
genius aud true nobility of mind ; for range of infor- 
mation, knowledge of détails, novelty of discovery are 
of a volatile essence and fly off readily into other hands 
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that know better how to treat them. The matter is 
foreign to the man, and is not of him ; the rnanner is 
the man himself." * 

** Le style, c'est Thoinme même." Elsewhere he tells 
us what tnie style is, but I quote from memory and 
cannot be sure of the passage. " Le style," he says, " est 
comme le bonheur ; il vient de la douceur de Tâme." 
Is it possible not to think of the foUowing ? — 
"But whether there be prophecies they shall fail; 
whether there be tongues they shall cease ; whether 
there be knowledge it shall vanish away .... and 
now abideth faith, hope and charity, thèse three ; but 
the greatest of thèse is charity." t 

♦ * Discours de Exception a TAceulémie Française.* 
t 1 Cor. xiu. 8, 13. 
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CHAPIER IX. 



bWïOII*S METHOD — THE IRONICAL CHARAOTER OF 
HIS WOEE. 

Buffon's idea of a method amounts almoat to tbe 
déniai of tlie possibility of metbod at ail. "ïlie true 
method," hé writes, " ia the complète description and 
exact history of eaeli particular object," * and later on 
he asbs, " is it not more simple, more natural and more 
true to call an ass an ass, and a cat a cat, than to say, 
without knowing wby, that an ass is a horse, and a cat 
a lynx." t 

He admits such divisions as bctwecn animais and 
Tegetables, or between vegetables and minerais, but that 
done, he rejeots a!l others that can be founded on the 
nature of tliinga themselves. He eoncludes that one 
who could aee thinga in their entirety and without 
preconceived opiniona, would classify animais according 
to tbe relations in which he found himself standing 
towards them : — 

"Those which he iînds moat necessary and useful to 
him will occupy the first rank ; thua he wîU give the 
precedence among the lower animais to the dog and the 
horse ; he will nest concern himseif wilh those which 
witliout being domeaticated, nevertheless oceupy the 
• Tom. L p. 21, 1749. t Tom. L p. 40, 1749, 
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same couotry and climate as liimself, as for esample 
stagB, harea, and ail wild animais ; nor wîll it be till after 
be lias familiarized himself with ail tliese tliat curiosity 
will lead iiim to in(juirG wliat inhabitants tliere may 
be in fureigu elimatea, such as éléphants, dromedaries, 
&c. The same will bold good for fishes, birds, insects, 
shells, and fur ail nature's otiier productions; be will 
stndy tliem in proportion to tbe profit wbicb he eau 
draw from thera ; he will consider them in that order 
in which they enter into his daily lîl'e; he will arrange 
them in his bead aceording io thîs order, which is iu 
fact that in which he has become acquainted with 
them, and in which it concerna him to tliink about 
them. This order — tbe most natuial of ail — ia tbe one 
which I bave tbougbt it well to follow in tbis volume. 
My classification haa no more myatery in it tban tbe 
reader haa just seen . . . . it is préférable to the most 
profound and ingénions tbat can be conceived, i'or 
there is noue of ail ibe classifications wbicb ever hâve 
been made or ever can be, wbicb has not more of an 
arbitrary character than thia bas. Take it for ail in 
ail," he concludea, " it ia more easy, more agreeable, and 
more useful, to conaider things in tbeir relation to our- 
se! ves tban from any otber atandpoint." " 

" Has it not a better effect not only in a treatise on 
natural bistory, but in a picture or any work of art to 
arrange objecta in tbe order and place in which they are 
commonly found, tban to forée them into association in 
virtue of some tbeory of our own ? la it not better to 
let tbe dog wbicb haa toes, came after tbe borse wliich 
• Vol. i. p. 31, 1719. 



d 



EVOLUTION, OLD AND NEW. 

bas a Bingle hoof, in the same way as we aee Kim foUow 
the horse in daily life, than to follow up the horae by 
the zebni, an animal wliich ia little known to «s, anrl 
whicli haa no ollier connection witli tlie horse tlian the 
fact that it haa a single Koof ? "" 

Can we auppoae that Buffou really aaw no more con- 
nection thim thia? The writer whom we ahall pre- 
sently find \ declining to admit any pasenlial diff>-rence 
between the skeletons of man and of tiie horse, can 
hère see no resemblance between the zébra and tlie 
horse, except that they each bave a single boof. la 
he to be taken at bis word ? 

It is perhaps neceasary to tell tlie rcader that Bnffon 
carried the foregoing acheme into practice as nearly as 
he could in the first fii'teeu volumes of hia 'Natural 
History.' He begina with man— and then goes on to the 
horae, the asa, tbe cow, sheep, goat, pig, dog, Ac. One 
woTiId be glad to know whether he found it alwaya more 
easy to know in what order of faœiliai-ity thia or that 
animal would stand to the majorîty of bis readers than 
other elassifiers hâve found it to know wbetber an indi- 
vidualmore resemblea one species or another; probably 
he never gave the matter a thonght after he bad gone 
througb the first dozen most familîar animais, but 
eettled generally down into a classification wbich 
becomes more and more spécifie — aa when he treats oi' 
the apes and monkeys — till be reaches the birds, when 
he openly abandons bis original idea, in déférence, as 
he saya, to the opinion of " le peuple des naturalistes." 

• Tom. i, p. 36. 

t Bee p. tJS oC thiB volume ; Bee also p. 155, and 16é. 



Perhaps thé key to this pièce of apparent extra- 
vagance ia to bo found in the word " mystérieuse,'' * 
Buffon wished to raise a standing proteat againat 
mystery mongeriug. Or perhaps more probably, he 
wished at once to tum to aiiiioats umler domestication, 
HO as to insist early on the main object o£ his work — the 
plasticity of animal forma. 

I am iuclined to tbink that a vein of irony pervades 
the whole, or much the greater part of Buffon's work, 
and that be intended to convey, oue meaning to one set 
of readers, and aiiother to aiiother ; indeed, it is often 
impossible to bebeve that be ia not writiug between hia 
lines for the discerning, what the undiacerning were not 
intended to aee. It mnst be remembered that his 
'Natural History' bas tivo aides, — a acientiflc and a 
popular one. May we not imagine that Buffon would 
be tmwiliiug to debar himself from speaking to those 
who could understand him, and yet would wish like 
Handei and Shakespeare to address the many, as well 
as the few? But tbe only manner in whicb thèse 
seemjngly irreconcilable ends could be attained, would 
be by the use of langnage which ehould be self-adjusting 
to the capocity of the reader. So keen an observer can 
hardly liave been blind to the signa of the times which 
were aiready close at hand. Free-thinker though he 
was, he was also a powerful member of the ariatocracy, 
and little likely to demeaa himself — for so be would 
doubtless hold it— by playing the part of Voltaire or 
Rousseau. He would help tliose who could aee to see 
still fnrther, but he would not dazzle eyea that were yet 
• Tom. i. p. 33. 



â 



EVOLUTION, OLD AND NE IV. 

imperfect with a light brighter than tliey could stand. 
He would tberefore impose upon people, as much os he 
thought was for their good ; but, on the other hand, he 
would not allow inl'erior men to mystify tliem, 

"In tlie private character of Buftbn," eaya 8ir 
William Jardine in a characteristic passage, " we regret 
there is not much to praise ; Iiis disposition was kind 
and benevolent, and he was generally beloved by liis 
inferiors, folIowers,aiid dependeuts, wbieh were numerous 
over his extensive property ; he was striclly honourable, 
and was au afifectionate imrent. In early yoiith he had 
entered into the pleasnres atid dissipations of life, and 
licentious hiibits seem to bave been retained to the end. 
But the great blemish in such a mind was his declared 
infidelity; it présents one of tliose eieeptioua among 
the peraons who hâve been devoted to tlie study of 
nature ; and it la not easy to imagine a mind apparently 
with auch powera, scarcely acknowledging a Creator, 
and when noticed, ouly by au arraignment for what 
appeared wantiug or ddective in his great worka. So 
opeuly, indeed, was the freedora of his religîoua opinions 
expreseed, that the indignation of the Sorboune was 
provoked. He had to enter iuto an explanation which 
he in aonie way rendered aatisfactory ; and while he after- 
wards attended to the outward ordinauees of religiou, 
he'couaidered them as a system of faith for the multitude, 
and regarded those most impolitic wbo most opposed 
them." • 

ïhis is partly coiTect and partly not. Bufibn was a 

liee-thinker, and as I hâve suâicieiitly esplaiued, a 

■The Nnturuliat'B Libnuj,' voL ii. p. 23, Ediaburgli, 1813. 
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decîded opponent of the doctrine that nidimentary and 
therefore useleas organs were designed by a Creator in 
order to serve some useful end throughout ail time to 
the créature in whJch they are found. 

He was not, surely, to hide the magnificent eoncep- 
tions wbich he had been the fîrst to graep, from those 
who were worthy to receive them ; on the otiier hand 
Le would not tell the uninstructed what they would 
interpi-et as a license to do whatever they pleased, inaa- 
much as there was no God. What he did waa to 
point so irresiatibly in the right direction, that a reader 
of any intelligence should be in no doubt as to the road 
he oaght to take, and then to contradict himself bo 
âatly as to reassure those who wonld be shocked by a 
tmth for wbich they were not yet ready. If I am 
right in fhe view which I hâve taken of BafFon's work, 
it is not easy to see how he could hâve formed a flner 
scheme, nor bave carried it ont more flnely. 

I should, however, wam the reader to be on his 
guard against accepting my view too haatily, So far as 
I know I etand alone in taking it. Neither Dr. Darwin 
nor Flourens, nor Isidore Geoffroy, nor Mr. Charles 
Darwin see any subrisive humour in lîuffon's pages ; 
but it must be remembered tliat Flourens was a etrong 
opponent of mutability, and probably paid but little 
heed to what Buffon aaid on this question ; Isidore 
Geoffroy is not a safe guide, as will appear presently ; 
Mr. Charles Darwin seems to bave adopted the one 
half of Isidore Geoflroy'a conclusions without verifyiug 
eîther ; and Dr. Erasmus Darwin, who bas no email share 
of a very pleasant conscioBS humour, yet sometimes 
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rises to such heîghts of unconscious humonr, that 
Euffou'a pimy labour may well Lave been invisible to 
him. Dr. Darwin wrote a great deal of poetry, some 
of wliicli waa about tbe common pump. Miss Seward 
tells U8, as we aball see later on, tbat he " illustrated 
this faniiliar object wlth a picture of Maternai Beauty 
admim'atering sustenance to her infant." Buffoo could 
ûot bave done aiiythiog like tbis. 

Bufi'oQ never, then, " arraigned tbe Creator for what 
was wanting or defective in His works ;" on the eontrary, 
whenever he bas led up by an irrésistible cbain of 
reasoning to conclusions wliich should make meu 
recast their ideas concerning tbe Deity, Le invariably 
retreats under cover of an appeal to révélation. Natu- 
raliy enougb, the Sorboiine objected to an artifice which 
even Buffon could not eonceal completely. They did not 
like beîng undermîned; like Buffon himself, they pre- 
ferred imposing upon the people, to seeing others do so. 
Buffon made his peace with the Sorbonne immediately, 
and, perliaps, from that time forward, contradicted him- 
self a little more impudently than heretofore. 

It is probably for the reasons above suggested that 
Buffon did not propoiind a connected scbeme of évolu- 
tion or descent with modiScation.but scattered his theory 
in fragmenta up aud down his work in the prefatory 
remarka with which he introducea the more striking 
animais or classes of animais. He never wastes evolu- 
tionary matter in the préface to an uninterestîiig animal ; 
and the more interestingthe animal, the more évolution 
will there be commonly found, When he comes to 
describe the animal more familiarly — and he generally 
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begi'na a fresh chftpttr or half chapter when lie does so 
— he writea no more about évolution, but gives bu admi- 
rable description, which no one can fail to enjoy, aud 
which I caunot think ia nearly so inaecurate as is com- 
naonly auppoaed. ïhese descriptions are tlie parts 
which Buffon intended for the gênerai reader, expeet- 
ing, doubtless, and desiriug that such a reader should 
skîp the dry piirta he liad beea addressing to tbe more 
studioiia. It ia triie the descriptions are written aÀ 
eaptaTidum, as are ail great worka, but they aucceed in 
captivating, haviug been composed wîtb ail the pains a 
man of genius and of great persévérance could bestow 
upon them. If I am uot mistakeu, he looked to thèse 
parts of bis work to keep the ïvhole alive till the time 
ehould corne when the philoaophical aide of his writings 
sbould be understood and appreciated. 

Tbua tbe goat breeda witb the aheep, and may there- 
fore serve as tlie text for a dissertation on hybridism, 
which ia accordingly given in the préface to this animal. 
Tbe preaence of rudimentary organs under a pig'a hoof 
BUggests an attack upon the doctrine of £nal causes in so 
far aa it ia preteoded that every part of every animal or 
plant waa specially deaîgned with a view to the wanta of 
ihe animal or plant itself oneo and for ever tbroughont 
ail time. Tbe dog witli his great variety of breede 
gives an opportunity ibr an article on the formation of 
breeds and snb-breeds by man's artifloial sélection. The 
cat ia not bonoured with any philoaophical reflections, 
and comee in fornothing but abuae. Tbe hare suggesta 
the rabbit, and the rabbit is a rapid breeder, although 
the hare is au unnsuaily slow one ; but this ia near 
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' (DOiq^ K» tbe bare sfaail serre as for the thème kâ a 
djflconree on the geom«trical nt» of increafle «nd tbe 
balance of power whîch. maj be otenred m nstnre^ 
When we corne to tbe canuTon, addhioaal reflectiani 
fbllow opoD tbe neceaîâtT for destb, and even f(V Tiolent 
deatb ; this leads to the question wbetiier tbe créatures 
tbat are killed soffer paia ; hère, tbcoi, wiJl be the proper 
place for consideriog the sensatirats of «nimab generally. 

P«i^iapB tbe most pregnant passage oonceniiiig evo- 
Intion ù fo be foand in tbe préface to tbe asâ, «bich b 
00 oear tbe beginning of the work as to be only tbe 
flecond animai of wbich Bafibn treata after baring de- 
Bcribed man bîmsel£ It points stro&glj in the direc- 
tion of his baring believed ail animal forms to bave 
been descended from one single common ancestral type, 
ËuEToD did Dot probably cboose to take bis verj- first 
opportunity in order to insist opoB matter that should 
point in this direction ; bat the considérations were too 
important to be deferred long, and are accordingiy put 
forward under cover of tbe ass, his second animaL 

When we consider the force with which Bnflfon's 
conctuBÏon is led up to ; tbe obvionsness of the concln- 
Kiou itself when tlie premises are once admitted; the 
impossibility that suc-h a conclusion should be again 
]ost sîght of if the reasonahlencss of its being drawn 
had been onoe admitted ; the po^^ition in bis scbeme 
wliicli ia ttssigiied to ît by ita propouuder ; the persistency 
with which he dernonstratea during forty years there- 
after tbat the premises, wbich he bas declared should 
establiBli tbe conclusion in question, are îndisputable ; 
—when we oonsider, too, that we ave dealing with a 
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man of unquestionable genius, and that the fimea and 
circumatancea of hia life were auch as would go far to 
explain reserve and irony — ia it, I woiild ask, reasonable 
to suppose that Biiffon did not, in his own mind, and 
from the first, draw the inference to which he leada hia 
reader, raerely becaiiae from time to time he tells the 
reader, with a shrug of the ahoulders, that he draws no 
inferencea oppoaed to the Eook of Geueaia ? la it not 
more Hkely that Buffon inteaded his reader to draw 
hia inferencea for himself, and perhaps to value them 
ail the more highly on that account ? 

The passage to which I am alluding ia as foUowa : — 
" If from the boundless variety which animated nature 
présents to us, we choose the body of aome animal or 
even thatof man himself to serve aa a model with which 
to compare the bodies of other organized beiogs, we 
shall find that though ail thcae beinga bave an indivi- 
duality of their own, aud are distinguiahed from one 
another by différences of whicîi tlie gradations are in- 
finitely subtle, there exiats at the aame time a primi- 
tive and gênerai design whicb we can follow for a long 
way, and the departures from which {dégênéraiioni) are 
far more gentle than thoae from mère outward re- 
semblance. For not to mention organe of digestion, 
circulation, and génération, which are comraon to ail 
animala, and without which the animal would ceEise to 
be an animal, and eould neither continue to exiat nor 
reproduce itself — there ia none the lésa even in those 
very parts which constîtute the main différence in 
outward appcarance, a atriking reaemblanee which car- 
riea with it irresistibly the idea of a aingle pattern 
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after wliich ail would appear to hâve been conceived. 
Tbe boree, for exiimple — what can at first sight seem 
more tinlike niankind? Yet when we compare man 
anil horse point by point and détail by détail, ia not our 
wonder excited rather by the points of reaemblance 
than of différence that are to be found between tliem ? 
Take the skeleton of a man ; bend forward the bones in 
the repion of the pelvis, shorlen the thigh bones, and 
those of tbe leg and arm, lenglhen tlioae of the feet and 
hands, nm the joints together, lengtlien the jaws, and 
shorten the frontal bone, finally, lenglhen tlie ppine, 
and the ^keleton will now be tbat of a man no longer, 
but wili bave become that of a horse — for it is eaey to 
imagine tiiat in lengthening the apine and the jaws we 
sball at the same time hâve iiicreased the number 
of the vertebra>, ribs, and teeth. It is but in the 
number of thèse bones, wliifh loay be considered accea- 
aory, and by the lenglhening, shortenîng, or mode of 
attachment of others, tbat the skeleton of the horse 
différa frora that of the huinan body .... We find 
ribs in man, in ail the quadrupède, in birds, in fishes, 
and we may fiiid traces of thera aa far down as tbe 
turtle, in whic-ii they seem still to be sketched out by 
means of furrows that are to be found beneatb the 
shell. Let it be remembered tbat tbe foot of the horse, 
whifh seema so différent from a man's hand, is, never- 
thelesa, aa M, Duubenton bas pointed out, composed of 
the Bame bones, and that we hâve at tlie end of eaoh of 
our fingers a uail conesponding to the hoof of a horae's 
foot. Judge, then, whether this hîdden resemblance 13 
not more marvellous than any oiitward différences — 
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whether this conatancy to a siogle plan of structure 
which we may follow from man to the quadrupeds, from 
the quadrupeds to the cetacea, from the cetacea to birde, 
from birds to reptiles, from reptiles to fishea — in whicli 
ail aueh essentiul parts as heart, intestines, spine, are 
invariably found — whether, I say, this doea not seem to 
indicatfi that the Creator wheD He made them would use 
but a single main idea, thoughat the same time varying 
it in every conceÎTable way, ao that man migiit admire 
equally the magnificence of the exécution aiid the sim- 
plicity of the deaign.* 

" If we regard the matter ihns, not only the aaa and 
the horse, hut even man himse£f, ilte apes, the quadrupeds, 
and aîî animais migldheregarâed but as forminff vimnbers 
of one and the saine famlly. But are we to eonclude 
that within this Tast family which the Creator has called 
into existence out of nothing, there are other and 
smaller families, projected as it were by Nature, and 
brought forth by her in tlie natural course of events 
and after a long time, of which some contain but two 
members, aa the ass and the horee, others mauy mem- 
bers, as the weaael, martin, etoat, fen^et, &c., aud that 
on the same principle there are families of vegetables, 
GODtaîuing ten, twenty, or thirty planta, as the case 
may be? If such famîliea had auy real existence 
they eould hâve been formed only by crossing, by the 
accumulation of successive variations {variaiion succes- 
ime), and hy degeneration from an original type ; but 
if we once admit that there are families of plants and 
animais, so that the ass may be of the family of the 
• Tom. iv. p. 381, 1753. 
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horse, and that the one raay only differ from tlie other 
throiigh degeneratioii from a comnion anreator, we 
might Le drivea to admit that the ape is of the family 
of man, that lie is but a degenerate man, and tliat lie 
and man hâve had a common aneestor, even as the ass 
and horse liave had. It would follow then that evory 
family, whetber animal or vegptable, had sprung from a 
single Btock, which after a succession of générations, had 
become higher in the case of some of its descendants 
and lower in that of others." 

What inference conld be more aptly drawn ? But ït 
was not one wbich BufTon was going to put befote the 
gênerai public, He had said enoughfor thediaceming, 
and continues with what ia intended to make the con- 
clusions they should draw even plaiuer to tbem, wbile 
it conceals them still mors carefully from the gênerai 
reader, 

" The naturalists who are bo ready to establiah fami- 
lles among animais and vegetables, do not seem to hâve 
sufSciently cj^nsidered the conséquences which should 
follow fi'om their premises, for thèse would limit direct 
création to as small a number of forms aa anyone 
niigbt think fit (reduisoîent le produit immédiat de la 
création, à un nombre d'individus aussi petit que l'on 
voudroit). For if U were once shavm that we had righi 
ffrotmda for estaUkhing thèse families ; if the point were 
onee gained ihai among animais and vegeiaUea there 
had been, I do nol say several speeies, bat even. a single 
one, which had been prodticed in the course of direct descent 
from anoiher tpecies ; if for example U cotdd he once 
sliown that the ass was but a degeneration from tJie horse 
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— iken there is no furtlier limit tohe sut io the power of 
naittre, and we shouîd not he tarong in supfosing thai wiih 
suffîcieni Urne she oould hâve evolved ail other organized 
forms from one primordial type (et Von n'aurait pas tort 
de supposer, que d'un seul être elle a su tirer avee le temps 
tous les avères êtres organisés)." 

Buffon iiow felt that he had sailed as near tbe wind 
as was désirable. His next seutenee is as foHows : — ■ 

" But no ! It is certain from révélation that ail 
animais liave aiike been favoiired with the grâce of 
an act of direct création, and that the first pair of 
erery species issued full formed from the hantls of the 
Creator."* 

Thia might be taken as honâ fide, if it had been 
written by Bonnet, but it is impossible to accept it 
from Buiîor. It is only those who judge him at second 
band, or by isolated passages, viho can hold that he 
failed to see tbe conséquences of his own preœisea. No 
one could bave aeen more clearly, nor hâve said more 
lueidly, what ahonld suffico to show a sympathetic 
reader the conclusion he oiigbt to corne to. Etcq 
when ironical, his irony is not tbe ill-natured irony of 
one who is merely aniusing bimself at otber people's 
expenae, but tbe serioua and legitimate irony of one 
who must either limit the circle of tboae to wbom be • 
appeals, or miist know liow to naake tbe sarae lan- 
guage appeal diff^rently to the différent eapacitiea 
of bis readers, and wbo trusts to the good aense of 
tbe disceruing to iinderstand tbe difficulty of hia posi- 
tion, and make due allowanee for it. 
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The compromise which he tbougbt fit to put before 
the public was that " Each speciea bas a type of which 
the principal features are eugraved in indelible and 
eterually permanent characters, wbile ail accessory 
touches vary." * It woiild be satisfactory to know 
where an accessory touch is suppoaed to begin and end. 

And again : — 

" The essential characteriatica of every animal bave 
been conaerved withoiit altération in their most im- 
portant parts. . . . The individuals of eacli genus still 
repreaent the same forms aa tiiey did in the earlieat 
âges, esppcially iii the case of the larger animais " (so 
that the generie forms even of the larger animais provs 
not to be the same, but only ' eapecially ' the same 
as in the earlrest âges). î 

This transparently illogîcal position is maintained 
ostensibly from first to laat, mucb in the same spirit 
as in the two foregoing passages, written at intervals 
of thirteen years. But tLey are to be read by the 
light of the earlier one — placed as a lantern to the 
wary upon the thresbold. of his work in 1753 — to 
the effect that a single, well substantiated case of 
degeneration would make it conceivable that ail 
living beinga were descended from but one common 
anceator. If after having led up to thia by a remorse- 
less iogic, a man is fouud five-and-twenty yeara later 
still Bubstantiating cases of degeueration, as he bas 
been aubstantiating them unceasingly in thirty quartos 
durjng the whole interval, there should be little 
• Xom. xiii. p, is. 17(15. \ Snp. tom. v. p. 27, 1778. 



J 



IRONICAL CHARACTER OF BUFFON'S WORK. 93 

question how serioasiy we are to take him when he 
wishes us to stop Bhort of tKe conclusions lie has 
told us we oiight to draw from tiie premisf s that lie 
has made it the business of Lis Jife to eatabliali — espe- 
cially when we know that he tas a Sorboniie to keep a 
sharp eye upon him. 

I believe that if the reader will bear in mind the 
twofold, seriuus and ironical, character of Biiffon'e work 
he will understand it, and fuel an admiration for it which 
vfill grow continually greater aud greater the more he 
studies it, otherwise he will miss the whole point. 

Buffon on one of the early pages of his flrst volume 
protested against ttie introduction oieiïWer "pïaisaiderie'' 
or" équivoque " (p. 25) into a seriouB work. But I bave 
observed that there is an uncooscions irony in moet 
dÎBclaimers of thîs nature. When a writer begins by 
saying that he bas " an ineradicable tendency to make 
things cleai'j" we may iufer that we are going to be 
puzzled ; so when he shows tiiat he is haunted by a 
sensé of the impropriety of allowing humour to intrnde 
into his work, we may hope to be amused as well as 
interested. As showing how far the objection to 
humour which he expressed upon his twenty-fifth page 
BUGceeded iu carrying him safely over his twenty-sixth 
and twenty-seventh, I will quote tlie foliowing, whiqh 
begins on page twenty-sis : — 

" Aldrovandua is the most learoed and laborious of ail 
natnralists ; after sixty years of work he has left an 
immense number of volumes behind him, which hâve 
been printed at various times, the greater number of 
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them after his death, It would be possible to reduce 
them to a tenth part if we could rid them of ail useless 
and foreign matter, aud of a prolixity which I find 
almost overwhelming ; were thia only doue, bis booka 
ahould be regarded as araong tlie best \se iiave on tbe 
subjeet of natural bistory in its entirety. The plan of 
bis work is good, his elassifir-atioa distinguisbed for 
its good sensé, bis dividing linea well marbed, his 
descriptions suffi riientlv accurate — monotonous it la 
true, but painstaking ; the liistorical part of his work 
is lésa good ; it is often coufused and l'abuloua, and tbe 
author sbowa too manifestly the credulous tendencies 
of hia mind, 

" Wbile going over liia work, I bave been atruck ivitb 
that defect, or ratber excess, which we find in almost 
ail the booka of a bundred or a couple of hundred years 
ago, and which prevaila still among the Germans — I 
mean witb that quantity of useless érudition witli 
whieb tliey iutentionally ewell out their worke, and 
the reault of which ia tkat their subjeet la ovevlaid 
with a masa of extraneous matter on which they enlarge 
with great complacency, but with no considération 
whatever for their readers. Tbey seem, in fact, to bave 
forgotten what tbey bave to say in their endeavour to 
tell us what bas been Sitid by ofher people. 

" I picture to myself a man like Aldvovandus, after he 
bas once conceived tbe design of writing a complète 
natural biatory. I see him in his library reading, one 
after the other, ancients, modems, philosophers, theo- 
logians, juriacoosolts, historîans, travellera, poets, and 
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reading with no other end than witli that of cAtch- 
ing at ail words and phrases whioh eau be forced from 
far or near into some kind of relation with his subject. 
I see liim eopying ail thèse passages, or getting them 
copiedforhim,andarrangingtLera in al ph abêti cal order. 
He iills mauy portfolios with ail manner of notea, often 
taken without either discrimination or research, and 
at last sets himaelf to write with a résolve that not one 
of ail theso notes shall remain unused, The resuit is 
that when he cornes to his account of tlie cow or of the 
hen, he will tell us ail tliat bas ever yet been said about 
0OW9 or hens ; ail tbat the ancienta ever thongbt about 
them; ail that bas everbeen iniaginod concerning their 
virtuea, charactera, and courage ; every purpose to which 
they hâve ever yet been put ; every atory of every old 
wouian that he can lay hold of ; ail the miracles which 
certain religions bave ascribed to them ; ail the super- 
stitions they hâve given riae to ; ail the metaphors and 
allégories which poeta bave drawn irom them ; the 
attributes that hâve been ussigned to them ; the repré- 
sentations that bave been made of tbem in bierogly- 
phica and armoriai beaiinga, in a word ail the historie5 
and ail fables in which there was ever yet any mention 
either of a cow or hen, How much natnral history 
ia likely to be found in sucb a lumber room ? and how 
ia one to lay one's hand upon the little that there may 
actually be?"* 

It ia boped that the reader will aee Buffon, much 
as Euffon saw the learned Aldrovandus. He should aee 
• Tom. i. p. 28, 1749. 
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him going into his library, &c., and quietly chuckling 
to himself as he wrote such a passage as the one in 
which we lately foiind him saying that the larger 
animais had "especially" the same generic forms as 
they had always had. And the reader should probably 
see Daubenton chuekling also. 
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WFFOSED FLUCTUATIONS OF OPINION — CAUSES OR MEAN8 
OF THE TRAHSFOBMATION OF SPECIE8. 

Enough, perhaps, haa been already said to disabuse the 
reader's miud of the cûmmon miaconccptîon of Buffoo, 
namely, tliat lie was more or legs of an élégant trifler 
with science, who cared rather about the language in 
which liia ideas were clothed than about the ideas 
themaelves, and tbat he did Dot liold tbo same opinions 
for long together; but the accusation of instability 
lias been made in sucli high qiiarters tfaat it is neces- 
Bary to réfute it still more completely 

Mr. Darwin, for example, in hia " Historical Sketch 
of the Récent Progruss of Opinion on the Origin of 
Species " prefixed to ail the later éditions of his own 
' Origin of Species,' says of Buffon tbat he " was the 
firat autbor who, in modern times, bas ti-eated " the 
origin of species " in a scientilic spirit. But," he con- 
tinues, " as his opinions fluctuated greatly at différent 
periods, and as he does not enter on the causes or means 
of tbe tratisformation of apeciea, I ueed not hère enter 
on détails." " 

Mr. Darwin seema to hâve foUowed the one balf of 
laidore Geoffroy St. Hilaire'a " fnll account of Buffon's 
■ 'Origin of Spcoies,' p. xiii. éd. 1876. 



coQcluBions " upon thé subject of desiient with modifica- 
tion,* to which he refera with approyal on tbe second 
page of bis historical skelch-t 

Turning, then, to Isidore Geoffroy 's work, I find that 
in libe maniier he too haa been foUowing tbe one half 
of what Buffon actually aaid. But even so, he awards 
Buffon very bigb praise. 

" Buâbn," he writes, " is to the doctrine of tbe muta- 
bîlity of speciea wbat Lianœus la to that of ils fixity. 
It ia ordy since the appearance of Buffon'a ' Natural 
History,' and in conséquence thereof, that the mutability 
of apecies haa tâkeu rank among scieutific questions. "| 

" Buffon, who comea next in chronological order after 
Bacon, follows him in no other respect than that of 
time. He ia entirely original in arrivingat the doctrine 
of the variability of organic types, and in enouncing it 
after long hésitation, during whicb one can watch the 
labour of a great intelligence freeing itself little by 
little from the yoke of orthodoxy. 

" But from this source corne difSenlties in the in- 
terprétation of Buffon's work which bave mialed many 
writers, Buffon expresses absolutely différent opinions 
in différent parts of his natural history — so much so 
that partisans and opponents of tbe doctrine of the 
fixity of species hâve alike believed and still believe 
themeelvea at liberty to claim Buffon as one of the 
great authoritiea upon tbeir side." 

• 'Hist. Nat Gâi.,' tora. ii. p. 405, 1859. 
t ' Origin of Specîes,' p. siv. 1876. 
I ' Hist. Nat. Géa.,' tom. ii. p. 383. 
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Then follow the quotations upon whicli M, Geoffroy 
relies — to which I will return presently — after which 
the concluaion runs thus : — 

"The dates, however, of the several passages in 
question are sufficient to explain the différences in 
their tenor, in a manner worthy of Buffon. Where are 
the passages in whicli Buffon afQrniB the immutahility 
of species ? At the beginning of his work. His first 
volume on animais * is dated 1753. The two foUow- 
ÏDg are those in which Buffon still shares the viewa of 
LinnœuB; they are dated 1755 and 1756. Of what 
date are those in which Buffon déclares for variability ? 
From 1761 to 1766, And those in which, after having 
admitted variability and deelared in faveur of it, he 
proceeds to limit it? From 1765 to 1778. 

" The inference is sufficiently simple. Buffon does 
but correct himself. He does not fluetuate. He goes 
once for ail from une opinion to the other, from what he 
accepted at starting oa the authority of another to what 
he recognized as true after twenty yeai-s of research. 
If while trying to set himself free from the prevailing 
notions, he in the first instance went, like ail other 
innovators, somewliat to the opposite extrême, he essays 
as soon as may be to retrace his eteps in sonie measure, 
and thenceforward to remain unchanged. 

" Let the reader east his eye over the gênerai table 
of contents wherein Buffon, at the end of bis ' Natural 
History,' gives a résumé of ail of it thafc he is anxioua to 
préserve. He passes over alike tbe passages in which 
he af&rms and those in which be unreservedly dénies 
L • Tom-îT, 
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the munut&bility of species, and l'ndicates only tbe 
doctrine of the permanence of esBential featares and the 
variabîlity of détails (tontes lea tonches accessoires) ; 
he repeats thîs eleyen yeara later in hia ' Époques de la 
Nature" (published 1778). • 

Bat I think I can ehow that tlie passages wbicb M. 
Geoffioy bringa forward, to prove that Biiffon waa in the 
firet instance a Hnpporter of invariability, do not bear 
him ont in tbe dednction he bas endeavoored to draw 
&om them. 

" Wliat author," be aslis, " bas ever prononnced more 
decidedly than Bnffon in favour of the invariabibty of 
gpeciea ? TVbere can we find a more decided expression 
of opinion than tbe following ? 

" ' The difl'erent species of animais are separated from 
one anotber by a space wbicb Nature canoot overstep.' " 
On tnrning, bowever, to Bnffon bimself, I flud tbe 
passage to stand as foUowa : — 

"Altkouffk the différent species of anînmls are sepa- 
rated from one another by a epace whîcb Nature caunot 
overstep — yet some of them approach so nearîy to one 
another in ao inany respecta tliat tliere is oviy room enough 
left for the g^ing in of a Une of séparation hetween 
(Aem,"t and on the follofting page be diatinetly en- 
couragea the idea of tbe mntabîbty of species in tbe 
following passage : — 

" In place of regarding tbe ass as a degenerate borse, 
there would be more reason in calling the borse a more 
perfect kind of ass (un âne perfectionné), and tbe 
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sheep a more délicate kind of goat, that we hâve 
tended, perfected, and propagated for our use, and that 
the more perfect animais in gênerai — especially thé 
domestic animais — draw tlteir origin from some less 
perfect species of that kind of wild animal whieh tJtey 
most resemble. Naiure alone not ieing able io do as 
muek as Naiure and man can do in concert with one 
anotlier." ' 

But BuEfoQ had long ago declared that if the horse 
and tho ass could be considered aa being blood relations 
there »as uo stopping short of the admission that ail 
animais might also be blood relations — that is to say, 
descended from eommon ancestors — and now be tella 
ns that the ass and horse are in ail probability de- 
scended from eommon anceators. Will a reader of any 
literary expérience hold that so laborioas, and yet 
80 witty a writer, and one so studious of artistic effect, 
could ignore the broad lines he had laid down for 
himself, or forget how what be had said would bear on 
subséquent passages, and subséquent passages on it? 
A less painstaking anthor than Buflbn may yet be 
trusted to remember his own work well enongh to 
avoid such literary bad workmanship as tbia. If Bu£Fou 
had seen reason to change his mind he would hâve said 
Bo, and would hâve contradicted the inference he had 
originally pronounced to bo deduoible from an admission 
of kinship between tho ass and the horse. Thîs, it is 
hardly necessary to say, he never does, though he 
frequently thinks it vrell to remind his reader of the 
lact that tbe ass and the horse are in ail probability 
I • Tom. V. p. GO. 



102 EVOLUTION, OLD AND NEW. 

closely related. This ie bringing two and two together 
with sufficient closene&s for ail practical pur poses. 

Should not M. Geoffroy's question, then, liave rather 
been " Wlio bas ever pronounced more grudgingly, even 
in an early volume, &c., &c,, and who has more cora- 
pletely neutralized whatever concession Le migbt 
appear to bave been making ? " 

Nor doea tbe only otber passage wbicb M. Geoffroy 
brings forward to proye that BiifEbn was originally a 
believer in tbe fixity of speciee bear bim oui much 
better, It ia to be found on tbe opening page of a 
brief introduction to tbe wild animala. M. Geoffroy 
quotea it thus: "We shall see Nature dictating her 
lawB, so simple yet so unchangeable, and imprinting 
her OWQ immotable cbaracters upon every speciea." 
But M. Geoffroy does not giye tbe passage which, on 
tbe Bame page, admita mutability among domesticated 
animais, va tbe eose of wbicb he déclares we £nd 
Nature "rarement perfectionnée, souvent altérée, 
défigurée ;" nor yet does be deem it neceasary to 
sbow tbat tbe context proves that this unchangeable- 
ness of wild auîmals is only relative ; and this he should 
certainly hâve done, for two pages later on BufTon 
speaks of the American tigers, lions, and panthers 
BB being " degenerated, if tbeîr original nature was 
cruel and ferocious ; or, ratber, they bave esperienced 
tbe effect of climate, and under a milder sky bave 
asaumed a milder nature, tbeir excessea bave become 
modetated, and by tbe changea whicli they bave under- 
gone they bave become more in conformity with the 
country they inhabit." * 

• Tom. TÎ. p. 58, 1756. 
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And again : — 

" If we conBÎder eaoh specîea in the différent climates 
which it inliabits, we shall find perceptible varietiea as 
regarda aize and form : tliey ail dérive an impresB to 
a greater or lésa estent from the climate in which 
they llye. Thèse changes are onîy made Bhwhj and im- 
perce^ihly, Nature'a great workman ia Time. He 
marches ever with an even pace, and does nothing by 
leaps and bounda, but by degrees, gradations, and suc- 
cession he does ail things ; and the changea which he 
Works — at first imperceptible — becorae little by little 
perceptible, and show themselves erentually in résulta 
about which there can be no mistake, 

" Nevertheless animais in a free, wild state are per- 
hapB less subject thtin any other living beings, man not 
excepted, to altérations, changes, and variations of ail 
kinda. Being free to choose their own food and climate, 
they vary less thau domeatic animais vary," " The con- 
ditions of their existence, in fact, remaiuing practically 
constant, the animais are no lésa conatant themaelvea. 

The writer of the above couM hardly be claimed as 
a very thick and tbin partiaan of immutability, even 
though he had not shown from the first how olearly 
he aaw that there was no middle position between the 
déniai of ail mutability, and tbe admission that in the 
course of sufdcient time any conceivable araount of 
mutability is possible. I will give a considérable part of 
what I hâve found in the first six volumes of Euffon to 
bear one way or the otlier on hîs viewa concerning the 
mutability of species; aiid I think the reader, eo far 
from agreeing with M, Isidora Geoffroy that Buâba 

• Tom.ïi. pp. 59-60, 1156. 
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bef^n his work with a belief in tbe fixity of species, 
wiU find, that froin the very first chapter onward, he 
leanÉ strongly to rautability, even if he did not openly 
aTOw Lia belief in ît. 

In support of tbis assertion, one quotation must 



" Natare ndvances by gradations which pass iinnoticed. 
She passes from one speeies, and often from one genns 
to another by imperceptible degreea, so that we meet 
witli a great number of mean speciea and objects of 
snch doubtfnl characters that we know not where to 
place them." * 

The reader wJio tums to Buâbn himself will find the 
idea that Buffon took a lésa advanced position in liis old 
âge than he had taken in middle life is also without 
foundation. 

Mr. Darwin bas said that Buffon " does not enter into 
the causes or means of tbe transformation of speeies," 
It is not easy to admit the justice of this. Inde- 
pendently of bis fréquent ly insiating on the eflect of ail 
kinds of clianged surroundings, he haa devoted a long 
chapter of over sixty qnarto pages to this very sul^ect ; 
it is to be found in bis fourteenth volume, and is headed 
"De la Dégénération des Animaux," of wbicb words 
"On descent with modification" will be hiirdly more 
than a literal translation. I shall give a fuller but still 
too brief outline of tlie chapter later on, and will con- 
fine myself hère to saying that the three principal causes 
of modification whieh Buffon brings forward aro changes 
of climate, of food, aud the eflects of domestication. 
• Tom. i, p. 13, 1749. 
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He may be said to hâve attributed variation to the 
direct and spécifie action of changed conditions of life, 
and to bave bad but little conception of tbe view wbich 
he was bimself to siiggest to Dr. Erasmus Darwin, and 
tbrough hini to Lamarck. 

Isidore Geoffroy, writing of Lamarck, and comparing 
bis position with that talîeii by Buflbn, says, on the 
whole truly, that " what Butfon ascribes to tbe gênerai 
effecta of climate, Lamarclc raaintaina to be caused, 
eapecially in the case of animais, by the force of 
habits ; bo that, aecording io htm, they are not, properly 
speahing, modified hy the conditions of their existence, but 
are onîy induced hj thèse oonditiona to set ahout modi- 
fying themaelves." * But it is very hard to say how 
mueh Buffon saw and how much he did not see. He 
may be trusted to havo seen that if he once allowed 
the tbin end of tbis wedge iiito bis system, he could uo 
more assigii limits to the effect wbich living forms might 
produce upon tlieir own organisms by effort and inge- 
uuity in the course of long time, thau be could set 
limits to what he had called the power of Nature if be 
was once to admit that an ass and a horse might, through 
that power, hâve been descended from a common an- 
ceator. Nevertbeless, he shows no unwillinguess or 
re«alcitrancy abont letting the wedge enter, for he speaka 
of domestication as inducing modifications " sufSeiently 
profound to become constant and bereditary in successive 
générations, . . .hyUi action on hodtîy habita it influences 
tUso their natures, indincts, a-nd moat inward qitaîities." t 

• ' Hist. Nat. Gén.,- tom. ii. p. 411, 1859. 

t Tom. si. p. 2D0, 17Bl (misprinted on titlu-pago 175*). 
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Tliia is a very tliicb thin end to hâve been allowed to 
slip in unawares; but it ia astonishinghowlittlcBuffon 
can see when he likes. I hardly doubt but he would 
hâve been well enough pleased to bave let the wedge 
enter still farther, but this fluctuating writer had 
assigned hîmself his limits some years before, and 
meant adbering to them. Again, in this very chapter 
on Degeneration, to which M. Geofiioy bas referred, 
there are passages on the callosities on a camel's knees, 
on the llama, and on tbe bauncbes of ponched monkeya 
which migbt hâve been written by Dr. Darwin himself.* 
Tliey will appear more fuUy presently. Bufibn now 
probably felt that he had said enough, and that others 
might be trnsted to cairy the principle farther when 
tbe time was riper for its enforcement. 

■ See tom. liv. p. 326, 1766 ; and p. 162 of this volume. 
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CHAPTER XI. 



BUFFON — FULLER QOOTATIONS. 



Let ua now proceed to those fuller quotatïona which 
may answer the double purpose of bearing lue out in 
the view of Bcffon's work which I hâve taken in the 
foregoing pages, and of iuducing the reader to tum to 
Biiffon himaelf. 

I hâve already said that from the very commence- 
ment of bia work Buffon sliowed a proclivity towards 
considérations which were certain to lead him to a 
theory of evolntion, even though he had not, as I 
belieye he had, already taken a more compreheiwiTe 
view of the suhject than he thought fit to proclaim 
unreservedly. 

In 1749, at the beginnjiig of hi'a first volume he 
writes : — 

" The first truth that makea itself apparent on aerioufl 
study of Nature, is one that man may perhaps find 
humiliating ; it is this — that he, too, must take hia place 
in the rauka of animais, being, as he is, an animal in every 
materîal point. It is possible also that the instinct of 
the lower animais will strike him as more unerring, and 
their industry more marvellous than bis own, Then, 
running his eye over the diiïerent objecta of which the 
univerae is composed, he will observe with astonishment 
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that we can descend by almost imperceptible degreea 
frora tlie most perfect créature to the most fonniess 
matter — from the most bighly orgauized animal to the 
most entirely înorf»anic substance. He will reogiiize 
this gradation as tlie great work of Nature ; and Le wilI 
observe it not ooly as regards sîze and forrn, but aiso in 
respect of movementa, and ïn the successive générations 
of every species." 

"Hence," he cortinnea, "arisea the difflcnlty of ar- 
riving at any pei-fect syatem or method in dealiug 
eitber with Nature as a whole or even with any single 
one of her subdivisions. The gradations are so subtle 
that we are often obliged to make arbitrary diviaiona. 
Nature knows nothing about our claaaificationa, and 
does not choose to lend herself to them withotit reserve. 
We therefore see a number of interniediate species 
and objecla which it ia very hard to classify, and which 
of necessîty dérange oiir system whatever it may be." 
"The attempt to form perfect Systems has led to auch 
diaastrous résulta that it is now more easy to leam 
botany tban the terminology wliich bas been adopted 
as its langiiage."î 

After saying that " la marche de la îfaiure " has been 
misunderstood, and that her progress has ever been by 
a ancceaaîon of slow etepa, lie maintaîns that the only 
proper course is to class together whatever objecte 
resemble oue anotlier, and to separate those which are 
unlike. If individual spécimens are absolutely alike, 
or differ so little that the différences can hardly be 
perceived, they must be clasaed as of the same speciea ; 

• ' Hist. Nat,,' loni. i. p. 13, 1743. t n^id. I IbiJ. p. 16. 
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if the différences begin to be perceptible, but if at the 
Bame time there is more reaemblance tban différence, 
tbe individuals presenting tiieae features abould be 
classed aa of a différent apecies, but as of the same 
genua; if the différences are still more marked, but 
nevertlieless do not exceed tbe resemblances, tben they 
muât be takeu aa not only speciSc but generic, though 
aa not sufficient to warrant the individuals in wbich 
they appear, being placed in différent classes. If they 
are still greater, then tbe individuals are not even of 
the same class ; but it shouid be always understood 
that the resemblances and différences are to be con- 
eidered in référence to tbe entirety of the plant or 
animal, and not in référence to auy particular part 
only* The two rocks wbich are equally to be avoided 
arej on the one hand, absence of metbod, and, on the 
other, a tendeney to over-aystematize.t 

Like Dr. Erasmus Darwin, and more recently Mr. 
Francis Darwin, Duffon ia more struck with the re- 
semblances than with the différences between animais 
and plants, but be supposes the vegetable kingdom to 
be a continuation of the animal, extending lower down 
the Bcale, instend of holding aa Dr. Darwin did, tbat 
animais and vegetables bave been coutemporaueoua in 
their degeneration from a common stock, 

" We see," he writes, " that there is no absolute and 
essential différence between animais and vegetables, 
but that Nature descende by subtle gradations from 
what we deem the most perfect animal to one wbich is 
less Bo, and again from thîs to the vegetable. The 
• Tom. i. p. 21. t Ibid. p. 23. 



fresh-water polypus may perhapa be coneidered as the 
lowest animal, and as at the same time the highest 
plant." * 

Looking to the reeemblances betwecn animais and 
planta, lie déclares that their modes of reproduction and 
growth involve such close analogy that no différence of 
an essential nature can be admitted between them.t 

On the other band, Buffonappears.at first sight, tobe 
more striick with the points of différence between the 
mental powera of the lower animais and man tban with 
those which they présent in common. It is impossible, 
however, to aceept this as Bufibn'a real opinion, on the 
strengtb of iaolated passages, and in face of a large 
number of others which point stealthily but irresistibly 
to an esactly opposite conoluaion. We find passages 
which show a clear appréhension of facts that the world 
is only now beginning to consider established, followed 
by others which no man who has kept a dog or cat will 
be inclined to agrée with, I think I hâve aiready 
explained this sufliciently by referriug it to the jm- 
possibility of bis taking any other courae under the 
circumstancea of bis own position and the times in 
which h 6 lived. Buffon does not deol with auch 
pregnant facts, as, for example, the geometrical ratio of 
increase, in snch manner as to suggest that he was only 
faalf aware of their importance and bearing. On the 
contrary, in the very middle of those passages which, 
if taken literally, sbonld most sbake confidence in'his 
judgment, there cornes a suataining sentence, so quiet 
that it sball pass unnoticed by ail who are not atten- 
• Tora. ii. p. 9, 1743. t Ibid. p. 10. 
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tive listeners, yet so encouraging to thoae who are 
taking puias to understand tlieir author that their 
interest is revived at once. 

Thus, lie lias insisted, and meana insiating mucli 
further, on tlie many points of reaemb lance between 
mau and tlie lower animais, and it bas now become 
necesaary to neutralîze the efiect of wliat be baa written 
npon the miuds of thoae who are not yet filted to see 
instinct and reaaon as differentiations of a single faculty. 
He accordingly does this, and, aa is his wont, be does it 
bandsomely ; so handaomely tbat even hia most ad- 
miring followers begin to be uucomfortable. Wbereon 
he begina bis nest paragraph with " Animais hâve ex- 
cellent sensés, but not generally, aU of them, as good as 
man's," We bave heard of damuing with faint praise. 
Is uot thia to praise with faint damnation ? Tet we can 
lay hold of nothing, It was not BufFon's intention 
tbat we ehould. An ironical writer, concerning wbom 
we cannot at once say whether he is in eamest or 
not, ia an actor who is continually interrupting bis per- 
formance in order to remind tbe apectator tbat he ia 
acting. Complaint, then, againat an ironical writer on 
the Bcore that he puzzles us, ia a complaint against 
irony itself ; for a writer ia not ironical unleas he puzzlea. 
He sbould not puzzle unleas be believea that ibîa ia the 
beat manner of makiiig bis reader understand bim in 
the end, or without baving a bonne houche for those who 
will be at tbe pains to puzzle over him ; and he abould 
make it plaîn that for long parts of his work togetber 
he is to be taken according to the literal iuterpreta- 
• Tom.iv. p. 31,1753. 
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tion of hïs worda ; but if he has observed the above 
duly, he is a succeeBful or unsuccessM wrîter accord- 
ing as he puzzles or faila to do so, and should be praised 
or blaraed accordingly. To eondemn irony entirely, is 
to say tbat there should te no people allowed to go 
abolit the world but those to whom irooy would be an 
impertinence. 

Having already in some measure reassured us by the 
fainfness with which be disparages tbe sensés of tbe 
lower animais, Buffon continues, that thèse sensés, 
wbether in raan or in animais, may be greatly developed 
by exercise : which we may suppose that a man of even 
less humour than Buffon must know to be great non- 
sense, unlesa it be taken to involve that animais as well 
as man eau reflect and remember; it now becomes 
necessary, therefore, to reassure the other side, and to 
maintain that animais cannot reâect, and bave no 
memory " Je crois" he wriles, " qu'owpeut démontrer que 
les animaux n'ont aucune connaissance du fasse, auewne 
idée du temfs, et que par conséquent ils n'ont pas la 
mémoire." " 

I am ashamed of even arguing seriously against the 
supposition that this was Buffon's rea! opinion, Tbe 
very aweepingneaa of the assertion, the baldnesa, and I 
migbt say brutality witb which it is made, are convinc- 
ing in their suggestiveness of one who is laugbing very 
qnietly in hia sleeve. 

"Society," be continues, later on, "consîdered even 

in the case of a single human family, involves tbe power 

of reason; it iuvolves feeling in such of the lower 

• Tom. ÎT. p. 55. 
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s as form themseives into sociotiea freely and of 
their own accord, but ît involves notliing whateyer iu 
the oaae of beee, wlio bave fonnd tbemselvea thrown 
together througb no effort of their own. Such aocîeties 
can only be, and it U plain bave only been, the résulta — 
neîtber foreseen, nor ordained, nor conceived by tliose 
who achieve them — of tho universal mechaniam and of 
the lawa of niovement eatabliehed by the Creator." " A 
bive of bées, in fact, is to be conaidered as couapoaed of 
"ten thousand aoîmated automata."t Years later he 
repeats thèse viewa wîth little if any modification.* 
A still more remarkable passage is to be found a little 
farther on. " If," be aska, " animais hâve neitber uncler- 
standing, mind, nor memory, i f they are whoUy without 
intelligence, and if tbey are limited to the exercise and 
expérience of feeling only," and it must be remembered 
that Buffon bas denied ail thèse powera to the inferior 
animais, " whenee cornes that remarkable prescient 
instinct wbich ao many of them exhibit ? Is the mère 
power of feeliug seuaationa sufîicient to make them 
garner up food duriog the aummer, on which food they 
may subsist in winter? Doea not this involve the 
power of comparing datea, and the idea of a coming 
iuture, an ' inquiétude raisonnée ' ? Wby do we find 
in the bole of the fleld-mouae enough acoma to keep 
him until the foUowing summer? Why do we find 
such an abuudaut store of honey and wax wilhin the 
bee-hive ? Why do ants store food ? Wby sbould birds 
make negts if they do not kaow that they mil hâve 

' Tom. iï. p. 9S, 1753, f Itid. 

î Tom. ïiii, p. 2S3, Ao., 1760. 
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need of them ? Wlience arise the storiea that we liear 
of the wiadom of foxes, which liide their prey in différ- 
ent spots, that they may find it at their need and live 
upoD it for days together ? Or of the subtilty of owls, 
which huaband their store of mice by biting off their 
feet, 80 that they caimot riin away ? Or of the mar- 
velloua pénétration of bées, which know beforehand 
that their queee should lay so many eggs in such and 
Buch a time, and that so many of thèse eggs sliould be 
of a kind which will develop into drones, and so many 
more of such another kind as should becorae neuters ; 
and who in conséquence of this their foreknowledge 
build so many larger ceils for the first, and so many 
smaller for the second ? " " 

BufFon answers thèse questions ihaa : — 
" Before leplying to them," he says, " we should make 
sure of the facts themselves ; — are they to be depeuded 
upoQ ? Haye they been narrated by men of intelligence 
and philosophers, or are they popular i'ables only?" 
(How many delîghtful stories of the saine character does 
he not soon ptoceed to tell us himself ). " I am petsuaded 
that al! thèse pretended -wonders will disappear, and the 
cause of eachone of them be found upon due examina- 
tion. Bnt admitting their truth for a moment, and 
granting to the narratora of them that animais bave a 
presentiment, a forethought, and even a eertaiuty con- 
ceming coming events, does it therefore foUow that 
this should spring from intelligence ? If so, theirs is 
asBuredly much gteater than our own. For our fore- 
knowledge amounts to conjecture only; the vaunted 
• Tom. iv. p. 102. 1760. 
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light of OBT reason doth but sufBce to show us a littla 
probability ; wliereaa the forethought of animais is 
unerring, and must spring from some principle far higher 
than any we know of througL our own expérience. 
Doea not such a conséquence, I ask, ^rme répugnant 
alike to religion and common sensé ?"* 

Tbis ÎB Buffon's way, WheDever he bas shown vs 
clearly what we ought to tbink, lie stops sbort aud- 
denly on relîgious grounds. It is incredible that the 
writer who at tbe yery commencement of his work 
makes man take bis place among the animais, and 
who seea a siibtle gradation estending over ail living 
beingB " from the most perfect créature " — wbo must be 
man — "to the most eutirely iaorganic substance" — I 
Bay it is incredible that such a writer shouid not see 
that he had made out a stronger case in faveur of the 
reasoD of animais tban agaiust it. 

According to him, the test whether a thing is to 
bave such and such a name is wbether it looks fairly 
like other things to which the same name is given ; 
if it does, it is to hâve the name ; if it does not, it is 
not. No one accepted this lesaon more heartily thim 
Dr. Darwin, whoae shrewd and homely mind, if not so 
great as Biifibn's, was still one of no common order. 
Let us see the view he took of tbie matter. He 

■ wntes ; — 

fe " If we were better acqnainted with the historiés of 

I those insects which are formed into societies, as the 

■ bées, wasps, and anfs, I mako no doubt but we shouid 
H find tbat their arts and improvements are not bo similar 
B * Tom. iT. p. 103, 1TS3. 
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and uniform as they now appear to us, but that tliey 
arose in the same manner from expérience and tradi- 
tion, as the arts of our own species ; though tbeir reason- 
iag is from fewer ideas, is busied about fewer objecta, 
and ÎB executed with less energy." * 

Aûd again, a little later : — 

" According to the late observations of Mr. Hunter, 
it appears that beeswax is not made from the dust of 
the anthère of flowers, "which they bring home on their 
thigba, but that this makes what is termed bee-bread, 
and is iised for the purpose of feeding the bee-maggote ; in 
the same way butterfliea live on honey, but the previons 
Caterpillar lives on vegetable leaves, while t!ie maggotB 
of large Aies require flesh for their Ibod. What induces 
the bee, who lives on honey, to lay up vegetable powder 
for its young ? What induces the butterfly to lay its 
egga on leaves wben itself feeda on honey ? . . . If 
thèse are not déductions from their own previous expé- 
rience or observation, ail the actions of mankind must 
be resolved into instincts." t 

Or again : — 

" Oommon wornas stop up their holes with leaves or 
atraws to prevent the frost from iujuring them, or the 
centipea from devouring them. The habita of peace 
or the stratagems of war of thèse subtorranean nations 
are covered from our view ; but a friend of mine pre- 
vailed on a diatressed worm to enter the hole of anothex 
worm on a bowling green, and he presently returned 
much woundcd about the head, . , . which évinces 

• Dr. Darwin, 'Zooaomia,' vol. i. p. 183, 1796, 
t Ibid. p. 184. 
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they hâve desiga in Btopping the moutlis of their 
habitations." * 

Does it not look as if Dr, Darwin had in Lia mind 
the very passage of Biiffon wliicli I hâve beea last 
qnoting ? and ie it lîkely that the facts which were 
accepted by Pr. Darwin without question, or the eon- 
clusiona whieh were obvions to bim, were any leas 
accepted by or obvions to Buffon ? 

Tlie, Goai—Hybridiam. 

In his prefatory remarka npon the goat, Buffon com- 
plaius of the want of systematîc and certified experi- 
ment as to what breeds and apecies will be fertile 
inler se, and with what résulte. The passage is too 
loDg to quote, but is exceedingly good, and through- 
out involves belief in a very considérable amouut of 
modification in the course of successive générations, I 
may give the foUowing as an example : — 

" We do not know whethcr or no the zébra would 
breed with the horse or ass — whether the large-tailed 
Barbary sheep would be fertile if crossed with our own 
— whether the chamois is not a wUd goat; und whether 
it would not form an intermediate breed if crossed with 
our doniesticated goata; we do not know whether the 
différences between apea are really spécifie, or whether 
apes are not like dogs, one single species, of which tljere 
aie many différent breeds. . . . Our ignorance cod- 
ceming ail thèse facts is almost inévitable, as the expé- 
rimenta which would décide them require more time, 
pains, and naoney than eau be apared from the life and 
■ Dr. Darwin, 



fortune of an ordînary man. I hare spent many yearg 
in experiments of tliia kind, and will gire my résulta 
when I corne to my chapter on mules ; but I may aa well 
say at once tliat they hâve thrown but little liglit upon 
, and bave been for the most part unsuc- 



" But tbese," he continues, " are the very points 
wbich must détermine oar wbole knowledge concerning 
animais, tbeir rigbt division into speciea, and tbe true 
nnderstandiiig of tlieir kistory." He proposes tberefore, 
in tbe présent lack of knowledge, "to regard ail ani- 
mais as différent speciea wbich do not breed together 
nnder our eyes," and to leave time and experiment to 
correct mistakes,t 

The Fig — Docirine of Final Causes. 

We bave seen tbat tbe doctrine of tbe mutability 
of species bas been unfortunately entangled witb that 
of final causes, or tbe belief that every organ and every 
part of eacb animal ot plant bas been designed to serve 
Bome purpose useful to tho animal, and tbis not only 
nseful at some past time, but useful now, and for ail 
time to come. He wbo belîevea species to be mutable 
will see in many organs sigus of the bistory of tbe 
individual, but notbing more. Euffon, aa I bave said, îb 
esplicit in bis déniai of final causes in tbe sensé ex- 
pressed above. After pointing out that tbe pig is an 
animal whose relation to other animais it is difBcult to 
define, he aays : — 

" In a Word, it is of a nature altogether equivocal 
• Tom. V. p. 63, 1755. t Ibid, p. 64. 
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and ambigaous, or, rather, ît must appear so to those 
who believe tlie hypotlietical order of their owu ideas 
to be the real order of thinga, and wlio aee nothing in 
' the infinité chain of existences but a few apparent 
pointa to whicb they will refet everything. 

" But we cannot know Nature by int^losing her action 
within the narrow eircle of our own thoughts, . . . 
Instead of limiting her action, we should extend it 
throngh iramensity itself; we should regard nothing 
as impossible, but should expect to find ail thinga — 
eupposing that ail thinga are possible — navj are. 
Doubtful Bpecies, tben, irregular productions, anoma- 
lous existences will heneeforth no longer surprise «s, 
and will find their place in the infinité order of things 
as duly as any others. They fill np the links of the 
chain ; they form knots and intermediate points, and 
also they mark ita extremitîes : they are of especial 
value to liuman intelligence, as providing it with cases 
in which Nature, being less in eonformity with herself, 
is taken more unawares, ao that wo can recognize singu- 
lar characters and fleeting traits which show us that her 
ends are much more gênerai than are our own viewa of 
thoae ends, aud that, though she doea nothiug in vain, yet 
fihe doea but little with the désigna which we ascribe 
to her." * 

"The pîg," he continuea, "is not formed on an 
original, spécial, and perfect type ; its type is com- 
pounded of that of many other animais. It has parts 
which are evidently useleas, or which at any rate it 
cannot use — such as toes, ail the boues of which are 
* Tom. V. p. 103, 1755. 
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perfectly formed but whieh are yet of no service to ît. 
Natnre then is far frora aubjecting herself to final 
causes in the (composition of her créatures. Why 
shuuld she not eometimes add auperabiindant parts, 
seeing aile eo often omits esseiitial ones ? " '■ How niany 
animais are tbere not wJiicli lack eense and limbs? 
Wby is it considered so necossary tbat eveiy part in 
an indiviilual shoiild be useful to the otber parta and 
to the whole animal? Sbould it not bo enough that 
they do not injure eack otber nor stand in tbe way of 
eacii otber's fair development ? AU parts coexiat wbich 
do not injure eaeh other enough to deatroy eoch other, 
and perhaps in the greater number of livtng beinga 
the parts which must be considered ae relative, uaefui, 
or neeessary, are fewer than tliose wbich are indif- 
fèrent, useless, and superaliundant. But we — ever on 
the look out to refer ail parts to a certain end — when 
we <^an aee no apparent use for them suppose them to 
hâve hidden uses, and imagine connectioua which are 
without fouridution, and serve only to obscure our 
perception of Nature as ehe really is : we làil to see that 
we tbua rob pbîloaopby of ber tnie character, which is to 
inquire into the ' how ' of tbings — into the manner in 
which Nature acte — and that we substitute for tbia true 
object a vaia idea, seeking to divine the ' why ' — the 
ends which she haa proposed in acting." ■ 

The Bog — Va^ieties in conaequenee o/Mana Sélection. 
"Of ail animais the dog is most susceptible of im- 
pressions, and becomes most easily modified by moral 
» Tom. V. p, lO'f, 1755. 
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causes. He is also the one wbose nature is most snbject 
to the variations and altérations eaused by iibysical 
influences : he varies to a prodigious extent, îq tempéra- 
ment, mental powers, and in habits : his very form is not > 
constant ;" . . . but présents so many diflerences tijat i^ 
"dogs bave nothing in common but conformity of iu- 
terior organizatîon, and the power of interbreeding j 
freely," ... I 
. . . . " How thea can we detect the characfiers of ,' 
the original race ? How recognize tbe effects produced .' 
by climate, fuod, &c. ? How, again, distinguisb thèse ; 
from those other effects whicb come from the inter- \ 
mixture of races, either when wild or in a state of \ 
domestication? AU thèse causes, in the course of time, 
alter even the most constant forms, so that the imprint 
of Nature doea not préserve its sharpness in races which 
man bas dealt with Jargely. Those animais whicb are 
free to choose climate and food fur tbemselves can best 
conserve tbeîr original character, .... but those 
which man has subjected to bis o^vn influence — whicb 
he bas taken with liim from cîime to clime, whoee 
food, habits, aud manner of life he has altered — must 
also bave changed their form far more than others ; 
and as a raatter of faet we find much greater variety 
in the species of domesticated animais tbau in those 
of wild ones. Of ail tbese, bowever, tbe dog is tbe 
one most closely attached to man, living like man tbe 
least regular manner of life ; he is also the one wbose 
feelings so master bim as to make him docile, obedient, 
susceptible of every kiud of impression, and even of 
everykindof constraiiit; it is not surprisiug, then, that 
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he should of ail animais présent us witli tlie greatest 
variety in shape, stature, colour, and ail pbysical and 
mental qualities." 

Hère again the direct cause of modification îa giyen 
as being the inner feeliogs of the animal modified, 
change of conditions beiug the indirect cause as with 
Dr. Erasmus Darwin and Laniarck. 

" Other circum stances, however, concur to produce 
thèse résulta. The dog is short-lived : he breeds often 
and freely : he is perpetiially under the eye of man ; 
hence when — by some chance common enuugh with 
Nature — a variation or spécial feature lias raade ita 
appearance, man has tried to perpetuate it by uniting 
tt^ether tho individuala in which it bas appeared, 
as people do now who wish to form new breeds of 
doga and other animais. Moreover, tliough species 
were ail formed at the same time, yet the number of 
générations since the création has been much greater 
in the short-lived than in the long-lived speciea : hence 
variations, altérations, and departuro from the original 
type, may be expected to bave become far more per- 
ceptible in the case of animais which are ao much 
farther removed from their original stock, 

" Man is now eight tinaos nearer Adam than the dog 
18 to the first dog — for man livea eighty years, while 
the dog lives butten. If, then, thèse species bave an 
equal tendency to départ from their original type, the 
departure should be eight times more apparent with 
the dog than with man." • 

Hère foUow remarka npon the great varîability of 

ephemeial iûBects and of animal plants, on the impos- 

• Tom. y. pp. 192-195, 1755. 
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sibiiity of discovering tbe parent-stock of our wheat 
and of others of our domesticated plants,* and on the 
tendency of both planta and animala to reaums ferai 
characteristics on becoming wild again aftcr domestica- 
tion,t 

r/iâ Kave — Geomeirical Haiio ofhierease. 

We hâve aiready aeen that it waa Buffon'a pleasure 
to Gonaider the hare a rabbit for the time being, and 
to make it the text for a diacourse upon feeundity. 
I bave no doubt he enjoyed doing this, and would hâve 
found comparatively little pleasure in preaching the 
same discourae upon the rabbit. Bpeaking of the way 
in which even the races of mankind hâve atruggled and 
crowded each other out, Buffon says : — 

"Thèse great évente — thèse well-marked epochs in 
the history of the human race — are yet but ripplea, as 
it were, on the currcnt oflife; which, as a gênerai rule, 
flows onward evenly and in equal volume. 

" It may be eaid that tbe movement of Nature tnms 
upon two immovable pivots — one,the illîmitable feeun- 
dity which she has given to ail species ; the other, the 
innumerable difBcuItiea which reduce the résulta of 
that feeundity, and leave throughoiit time neurly the 
same quantity of individuals iu every species,}: .... 

; • Tom. V, p. 195. t Toro. v. pp. 196, 197. 

t Thia passage would eeem to bo the one which haa auggcsted the 
foUpwing to thti author of ' The Vestigea of Création ' ; — 

" He [the Deity] haa endowed.the famiJiefl which eojoy Hie boanty 
with an almoat ioflnite fooiinditj, .... but the limitatioD of tba 
teaultâ of this feeundity . . . . is aocomplished in a befittiug manner 
by His ordaining that certain other ajûmale shall hâve endaclnunta 
surs Bo to act aa to britlg the rest of animated beiugs to a \icq^i 
balance " (p. 817, éd. 1853). 



Taking the earthas a whole, and the liEraan race in ifs 
entirety, the numbers of mankind, like those of animais, 
Bhould romain nearly constant througliout time ; for 
they dépend upou an equilibriiim of pliyaical causes 
which has long since been reached, and wliich neither 
man's moral nor bis pbysîcal efforts can disturb, inas- 
much as thèse moral efforts do but epring from phyaical 
causes, of which they are the spécial effecfs. No 
matter what care man may take of his own speciea, he 
can only niake ît more abundaiit in one place by 
destroying it or dirainishing its numbera in another. 
When one part of the globe îa overpeopled, men emi- 
grate, spread themselves over otber conntries, destray 
one another, and establish laws and cuatoma which 
sometimes only too surely prevent excess of popuIatioD. 
In thoae climates wbere fecnndity is greateat, as in 
China, Egypt, and Gninea, they banish, mutilate, sell, 
or drown infanta. Hère, we condemn them to a per- 
pétuai celibacy. Those who are in being find it easy to 
assert righta over the unborn. Regarding themaelves 
as the necesaary, they annihilate the contingent, and 
snppress future générations for their own pleaaure and 
advantage. Man does for his own race, without per- 
eeiving it, what he doea aiso for the inferior animais : 
that is to say, he protecta it and encourages it to in- 
crease, or neglects it according to his senae of need — 
according as advantage or inconvenience ia expected as 
the conséquence of either course. And since ail theae 
moral effects themselves dépend upon physical canses, 
which liave been in permanent equilibrinm ever since 
the world was formed, it foUows that the numbers of 
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mankind, like thoae of animala, should remain con- 
Btant. 

" Neverthelesa, this flxed state, thia conatant number, S 

is not abaolute, ail physîcal and moral causes, and ail the ! 

résulta which spring from them, balance themaelvea, aa 
though, upon a see-aaw, which bas a certain play, but t 

never so much aa that equilibrium ahould be altogether ' 

lo8t. Aa everything in the universe is in movement, 
and as ail the forces which are contaiiied in raatter act 
one against the other and counterbalance one another, , 

ail is donc by a kind of oscillation ; of which the mean 
IMDiuts are those to which we refer as being the ordinary | 

course of nature, while the extrêmes are the periods 
which deviate from that course most widely. And, as a 
matter of fact, with animais as much as with plants, a ' 

time of unnsual fecundity is commonly followed by one 1 

of sterility ; abundanee and dearth corne altemately, and 
often at snch short interyals that we may foretell the 
production of a coming year by our knowledge of the 
past one, Our apples, pears, oaks, beeches, and the 
greater number of our fruit and forest trees, bear freely 
but about one year in two. Caterpiilars, cockchafers, 
woodlice, which in one year may multiply with great 
abundanee, will appear but sparsely in the next. What 
indeed would become of ail the good things of the 
earth, what would become of the useful animais, and 
indeed of man himself, if each individual in thèse years j 

of escess was to leave its qnotum of ofifepring ? This, il 

however, does not happen, for destruction and sterility ,. 

follow closely upon excessive fecundity, and, indepen- i 

dently of the contagion which follows inevitably upon \ 
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overcrowdÏHg, each epecies haB its own apecial sources 
of death and destruction, which are of theraselves 
Bufficient to compenaate for exceas iu any paat généra- 
tion. 

" Nevertbeless the foregoing should not be taken iu 
an absolute sensé, nor yet too strictly, — eepecially in 
the case of those races which are not left entirely to the 
care of Nature, Those which man takes care of — com- 
mencing with his own — are more abundant than they 
would be witliout liia care, yet, aa hia power of taking 
thÏB care is limited, the increase which has taken place ia 
also Ëxed, and bas long been restrained within impass» 
able boundariea. Again, though in ciyilized countriea 
man, and ail the animala uaeful to him, are more numer- 
ous than in other places, yet their numhers nover 
become excessive, for the same power which bringa them 
into being destroys them as soon as they are foond 
inconvénient." * 

The Carnivora — Sensation, 
Bufibn begins bis seventh volume wifh eome remarka 
on the carnivora in gênerai, which I would gladly quote 
at fuller lengtb tbaa my apaee will allow. He dwella 
on the fact that the number, as well as the feciindity of 
the insect races is greater than that of tbe manimalia, 
and even than of plants ; and he points ont that " violent 
death is almost as necessary an usage aa is the law 
that we muet ail, in one way or another, die." This leads 
him to the question whether animais can feel. " To 
speak BerioUBly,"(au réel) he aays (and why this, if he had 
• Tom. Ti. p. 252, 1756. 
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always spoken aeriously ? •}, " can we doubt that tliose 
aniinala whose organizution resemblea our own, feel the 
a we do ? They must feel, for they hâve 
eenses, and they must feel more and more in proportion 
aa their sensés are more active and more perfect." 
Those whose organ of aiiy sensé is imperfect, hâve but 
imperfect perception in respect of that sensé ; and thosa 
that are entirely without the organ want also ail corre- 
sponding sensation, " Movement is the necesaary con- 
séquence of acts of perception. I hâve already shown 
that in whatever manner a living beiug is organized, if 
it has perceptions at ail, it cannot fail to show that it baa 
them by some kiud of movement of its body. Hence 
plants, though highly organized, hâve no feeling, any 
more than havo tbose animais which, like plants, manifest 
no power of motion. Among animais there are those 
whicb, like tho sensitive plant, hâve but a certain power 
of movement about their own parts, and which bave no 
power of locomotion ; such animais hâve as yet but little 
perception. Those, again, which bave power of loco- 
motion, but which, like autoraata, do but a small numbet 
of things, and always after the same fashion, can bave 
only small powers of perception, and tbese limited to a 
small number of objeets. But in the caae of man, what 
automata, îndeed, bave we not hère 1 How much do 
not éducation aud tbe intercommunication of ideaa 
increase our powers and vivacity of perception. What 
différence eau we not see in this respect between eivil- 
ized and uncivilized races, between tbe peasant girl, and 
the woman of the world ? Aud in like maoner a 
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which live with us liave their perceptions 
increased in range, while tliose that ave wild liave but 
their natural iastinct, wliich is oftea more certain but 
always more limitecl in range than is the intelligence 
of domeaticated animais." * 

• ••»•» 

" For perception to exïst in its Mlest development in 
any animal body, that body muBt form a whole — an 
enBemhle, which shall not only be capable of i'eeling in 
ail its parts, but shall be so arranged that ail tliese 
feeling parts shall hâve a close correspoudeuce ivith 
one another, and that no one of them can be diaturbed 
without eommnnicating a portion of that disturbance to 
every other part. There muât alao be a single chief 
centre, with which ail thèse différent disturbances may 
be connected, and from which, as frora a common ^int 
d'appui, the reactions against them may take their rise. 
Hence man, and those animais whose organization most 
resembles man's, will be the most capable of percep- 
tions, while those whose unity is lésa complète, whose 
parts hâve a leas close correspondenca with each other — 
which hftve aeveral centres of sensation, and which seem, 
in conséquence, less to envelope a single existence in a 
single body than to contain many centres of existence 
Beparated and différent from one another — thèse will 
hâve fewer and duller perceptions. The polypus, which 
can be reproduced by fission ; the wasp, whose head 
even after séparation from the body still moves, lives, 
acte, and even eats as heretofore ; the hzard which we 
deprive neither of sensation nor movement by cutting 
• Tom. Ta p. 9, 1758. 
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off part of ils body ; the lobster whicb can restore ita 
amputated limba ; the turtle whose heart beats long 
after it lias been plucked ont, in a word ail the animais 
whose organization diffère from our own, hâve but small 
powers of perception, and tlie smaller the more they 
differ from us." " 

This ia Bnffon's way of satirizing our inability to 
bear in niind that we are compelled to judge ail thinga 
by our own standards. He also wishes to reassure 
those who might be alarmed at the tendeucy of some 
of his foregoing remarks, and who he tnew would find 
comfort in being told that a thïng whicb does not feel 
as they do does not feel at ail. 

The diaphragm according to Enffon appears to be 
the cgntre of the powers of sensation; the slightest 
injury " eveu to the attachmenla of the diaphragm is 
foUowed by strong convulsions, and even by death. The 
brain which bas been called the seat of ' sensations ' is 
yet not the centre of 'perception,' aiuee we can wound 
it, and even take considérable parts of it away, without 
deatli's ensuing, and without preveuting an animal from 
living, moving and feeling in ail its parts." 

Buffon thna distinguisbes between " sensation " and 
"perception." "Sensation," he says, "ia simply the 
activity of a eense, but perception is the pleasantncss 
or unpleasautness of this sensation," "perceived by its 
being propagated and becoraing active tbroughout the 
entire System." I bave therefore severai times, wiien 
translating from Buffon, rendered the word " sentiineni " 
by "perception," and sliall continue to do so. "I say," 
• Tom. Tii. p. 10, 1758. 
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writes BuffoD, "the pleasantneas or iinplensiintnesB, 
becaiise thia is the very essence of perception ; the oDe 
feattire of perception consista in perceiving either pain 
or pleasure ; and though movements which do not affect 
us in either one or the other of thèse two waya may 
indeed take place within us, yet we are indiffèrent to 
them, and do not perceive that we are affected hy thera. 
Ail Qxternal movement, and ail exercise of the animal 
powers, spring Irom perception ; its action is proportion- 
ate to the estent of its excitation, to the extent of the 
feeling which is being felt.* And this same part, whicL 
we regard as the centre of sensation, will also be that 
of ail the animal powera ; or.if it is preferred to call it so, 
it will be the common foini d'ap-pui from wliich they 
ail take rise. The diaphragm is to the animal w!iat the 
' stock ' is to the plant ; both divide an organism trans- 
versely, both serve as flie point d'appui of opposing 
forces; for tlie forces which push upward thoae parts of 
a tree which should form ita trunk and branches, bear 
upon and are supported by the 'stock,' as do those 
oppOBing forces, whicb drive the roota downwards. 

" Even on a eursoiy examination we can see that ail 
our inuermost affections, our most lively émotions, our 
most expanaive moments of delight, and, on the other 
h and, our audden starts, pains, sicknesses, and awoona — 
in fact, ail our strong impresaions concerning the piea- 
sure or pain of any sensation — niake themaelves felt 
within the hody, and about the région of the diaphragm, 
The brainj on the contrary, shows no sign of being a seat 
• Tom.TÎi. p. 12, 1758. 



i 



of perception. In the head there are pure f 
and notliing else, or rather, there are but the repré- 
sentations of sensations stripped of the character of 
perception ; that Î3 to aay, we ca.n remember and eall to 
mind whether such and ancli a sensation was pleasant 
to us or otiienviae, and if thia opération, which goes 
on in tbe head, is followed by a vivid perception, then 
tbe impression made is perceived in the interior of 
the body, and always in the région of the diaphragm. 
Hence, in the fœtus where this membrane is without use, 
there is no perception, or so little that nothing cornes of 
it, the movements of the fœtus, such as they are, being 
rather mechanical tban dépendent on sensation and will, 
" Whatever may be the matter which serves as the 
Tehicle of perception, and produces muscular niovemeut, 
it is certain that it is propagated through the ncrves, 
and that it communieates itaelf instantaneonsly from 
one extremity of the aystem to the other. In whatever 
manner tbis opération is conducted, whether by tbe 
TÎbrations, as it wore, of elastic corda or by a snbtle 
fire, or by a matter resenibîing electricity, which not 
only reaides in animal as in ail other bodies, but is 
being continually renewed in tliem by the movementa 
of the heart and lungs, by the friction of the blood 
within tbe arteries, and also by the action of exterîor 
causes upon our organs of sensé — in whatever manner, 
I say, the opération is conducted, it is nevertheless 
certain that the nerves and membranes are the only 
parts in an animal body that can feel. The blood, 
lymphs, and ail otlier fluids, the fats, bone, iiesh, and ail 
other solids, are of themselves yoid of sensation. And 



8 the brain ; it îg a soft and ÏBelastio substance,' 
incapable tberefore of proJueing or of propagating the 
moveraent, vibratioas, or concussions whicb resuit in 
perception. The méninges, on the other hand, are 
exceedingly sensitive, and are the envelopes of ail the 
nerves ; like the nerves, they take rise in the head ; and, 
dividing themselves like the branches of the nerves, 
they estend eyen to their amallest ramifications : tbey 
are, so to speak, flattened nerves ; they are of the same 
substance as tlie nerves, are nearly of the same degree of 
elasticity, and form a necessary part of the System of 
sensation. If, then, the seat of the sensations must be 
placed in the head, let it be placed in the méninges, and 
not in the niedullary part of the brain, which is of an 
entirely différent substance. " • 

If this is so, it appears from what will follow as 
thongh the méninges must be the " stock " rather than 
the diaphragm. 

" What perhaps has given rise to the opinion that the 
seat of ail sensations and the centre of ail aensibility is 
in the brain, is the fact that the nerves, wliich are the 
organs of perception, ail attach themselves to tJie brain, 
which bas hence come to be regarded aa the one 
common centre which can receive ail their vibrations 
and impressions. This fact alone has sufficed to indi- 
cate the brain as the origin of perceptions — as tho 
essential organ of sensations ; in a word, as the common 
aensorium. This supposition bas appeared so simple 
and natural that ita physical impossibility bas been 
overlooked, an impossibility, however, which should b© I 
• Tom. TiL p. 14, 1758 
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Bufficiently apparent For how can a part whîch cannot 
feel — a soft inactive substance like the braîn — be the 
very organ of perception and raovement ? How can 
this soft and perce ptionless part not only receive im- 
pressions, but préserve tliem for a length of time, and 
transmit their undulatory movements {en ^opage les 
ébranlements) througliout ail the solid and feeling parts 
of the body ? It may perhaps be maintained with 
Descartes and M. de Peyronie that the prînciple of 
sensation does not réside in the brain, but in the pineal 
gland or in the corpus caltosum ; bat a glanée at the 
conformation of tbe brain itself will suffice to show that 
tbese parts do not join on to the nerves, but that they 
are entirely surrounded by tbose parts of the brain 
which do not feel, and are so separated from the iiei-ves 
that they cannot receive any movement from them ; 
ffhence it follows that this second supposition is as 
groundless as the first." ' 

What, then, asks BuiFon, ts the use of the brain? 
Man, the quadrupeds, and birds ail hâve larger brains, 
aiid at the same time more extended perceptions, than 
fishes, inseets, and those other living beiogs whose 
brains are smaller io proportion. "When the brain 
is compressed, there is suspension of ail power of move- 
ment. If this part is not the source of our powers 
of motion, why is it so necessary and so essential? 
ft'hy, again, does it seem so proportionate in each 
animal to the amonnt of percei-ving power which that 
animal possesses ? 

" I think I can answer this question in a satiafactory 
• Tom. vii. p. 15, 1758, 
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manner, difficalt thongh it seems ; bnt in order that I 
may do so, I would ask the reader to lend me his atten- 
tion for a fcw inomeats wliile we regard the brain 
eimply m hrain, aod hâve no other idea concerning 
it than we can dérive from inspection and reflection. 
The brain, as well as the medulla iMongata and the 
spinal raarrow, which are but prolongations of tbe brain 
itself, is only a kind of hardly organized mucilage ; we 
find in it nothiug but the estremities of small arteries, 
which run into it in \ery great numbers, but which 
convey a white and nourishing lymph instead of blood. 
When the parts of the hrain are disunited by macère 
tion, theae same small arteries, or îympbatic vessels, 
appear as very délicate threads tbroughout their whole 
length. The nerves, on tbe contraiy, do not penetrate 
the substance of the brain ; they abut upon its surface 
only; before reaching it they lose their elasticity and 
solidity, and the extremîties of the nerves which are 
nearest to tbe brain are soft, and nearly mucilagiuons. 
From this exposition, in which tbere is nothing hypo- 
thetieal, it appears that the brain, which is nourished by 
the lymphatic arteries, does in its tnm provide nourish- 
ment for the nerves, and that we must regard thèse as 
a kind of végétation which rises as trunks and branchea 
from the brain, and become subsequently subdivided 
into an infinité number, as it were, of twigs. The brain 
is to the nerves what "the earth is to planta: the last 
extremities of the nerves are the roots, which with every 
vegetable are more soft and teuder than the trunk or 
branches; they contaia a ductile matter fit for the 
growth and nouriebment of the nervous tree or fibre ; 
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they draw the ductile matter from tlie substance of the 
brain itself, to wliich tlie arteriea are continually bring- 
ing the lympt that ia necessary to aupply it. The brain, 
tben, iustead of being the seat ol' the sensations, atd the 
originator of perception, is but an organ of sécrétion 
and nutrition, though a very essential organ, witbont 
which the nerves could neitbec grow nor be main- 
tained, 

" Thia organ ig greater in man, in quadrupeds, and 
in birds, because the number or bulk of the nerves is 
greater in thèse animais than in fishea or insects, whose 
power of perception is more feeble, for this very reason, 
that tbey bave but a small brain ; one, in iact, that is 
proportioned to the small quantity of nerves which that 
brain niust support. Nor can I omit to atate hère that 
man bas not, as has been pretended by eome, a larger 
brain than bas any other animal ; for there are apes 
and cetaceii which bave more brain than man in propor- 
tion to the volume of their bodîea — anotber faet which 
proves that the brain îa neither the seat of sensations 
nor tbe originator of perception, since in that case tbese 
animais would hâve more sensations and perception 

" If we consider tbe manner in which plants dériva 
their nourishment, we shaU find that they do not draw 
up the groaser parts either of earlh or water; thèse 
parts muât be reduced by warmth iuto subtle vapourfl 
before the roots can SQck them up into the plant. In 
like manner the nutrition of the nerves is only effeoted 
by means of the more subtle parts of the humîdity of 
the brain, which are aucked up by the roota orextretav- 
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lies of tlie nervea, and aie carried thence through ail 
the branches of the sensory System. This systeto forma, 
as we liave said, a wliolo, ail wliose parts are iater- 
conuooted by so close a union tliat we cannot woiind 
one witliout communicating a violent shock to ail the 
others; the woiinding or simply pulling of tlie smallest 
nerve is sufficient to cause iively irritation to al! the 
othera, and to put the body in convulaion ; nor oan we 
ease this pain and convulsion except by cutting the 
nerve higher up than the injured part ; but on thia ail 
the parta abutting on this nerve become thenceforward 
eenseless and immovable for ever. The brain sbould 
not be considered as of the aame character, nor as an 
organie portion o£ the nervoua System, for it liaa not the 
same propertiea nor the aame subetance, beiug neither 
flolîd nor elastic, nor yet capable of feeling. I admit 
that on itg compression perception ceases, but this very 
fact shows itto be a body foreign to the nervous syatem 
itself, which, acting by its weight, or pressure, against 
the extremities of the nervea, oppresses them and stupé- 
fies them in the same via.j aa a weight placed upon the 
arm, leg, or any otber part of the body, stupéfies the 
nervea and deadena the perceptions of that part. And 
it is évident that thia cessation of sensation on compres- 
siou is but a suspension and temporary stupéfaction, for 
the moment the compression of tbe brain ceaaes, percep- 
tion and tbe power of movement returns. Again, I 
admit that on tearing th« medullary substance, and on 
wounding the brain till the eor'pus eallosum is reached, 
convulsion, loss of sensation, and death ensue ; but this 
is because the nervea are so entirely deranged that they 
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are, 60 to speak, torn up by the roots and wounded ail 

togetber, and at their source. 

" In fuitlier proof that the brain is neitber the centre 
of perception nor the seat of tlie sensations, 1 may remind 
the reader that animais and even children hare been 
bom witbout heads and brains, and hâve yet bad feeliug, 
movement, and lif'e. There are also whole classes of 
animaîs, like inaects and worms, with a brain tbat is by 
no means a distinct masa not of sensible volume, but 
witb only something which corresponds with the medvlîa 
oblongata and the spinal marrow. There would be more 
reason, then, in placing the seat of the feelings and per- 
ceptions in the spinal marrow, which no animal Js 
witbout, than in the brain which is not an organ 
common to ail créatures that can feel," 

If Buffon's ideas coucerning the brain are as juat as 
they appear to be, tlie reaemblance between plants and 
animais ia more close than is apparent, even to a super- 
ficial observer, on a first inspection of the phenomena. 
Such an observer, however, on looking but a little more 
intently, will see the higher verlebrata as peramhulating 
vegetables planted upside down. 80 the man who had 
been born blind, on being made to aee, and on looking 
at the ohjects hefore him witb tmsophisticated eyes, said 
witbout hésitation that he saw " meu as trees walking," 
thus seeing with more prophétie iusight than either he 
or the bystanders could interpret. For our skuU is as 
a kind of flower-pot, and holds the soil from which ne 
spring, that is to say the brain ; our mouth and stomach 
are roots, in two etoriea or stages ; our bonea are the 
trellis-work to whieh we cling while going about in 
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search of sustenance for our roots ; or they are as tlie 
woody tmnk of a tree; we are the nerves wliicli are 
rooted ia the braiu, and wliich draw thence the anste- 
Dance whieh is supplîed it by the stomach; our Ivmga 
are leavea which are folded up witliin us, as the blossom 
of a fig is hiddeu within the fruit iteelf. 

This is what should follow if BufFon's theory of the 
hrtiin ia alloived to stand, which I hnpe wjll prove to be 
the case, for it is the only eomfortable thought con- 
cerning tlie braia that I hâve met with in any writer. 
I bave given it hère at some length on account of ita 
importance, and for the illustration it aifords of Buffon'a 
hatred of mystery, rather than for its bearing iipon 
évolution. Tbe fact that our leading men of science 
hâve adopted otlier théories will weigh little with those 
who hâve watched scientific ortbodoxy witli any close- 
ness. What Buifon thonglit of that orthodoxy may be 
gathered from tbe Ibllowing : — 

" The greatest obstacles to tlie advaucement of imman 
kuowledge lie less in thinga themselves than in man'a 
manner of considering them. However compiieated a 
machine the human body may be, it is etill less com- 
phcated thttn are our owa ideaa concerning it. It ia 
ieas difScult to see Nature as she is, than as ahe ia 
presented to us. S!ie carries but a veil, while we would 
put a mask over her face ; we load her with our owa 
préjudices, and suppose her to act and to conduct her 
operatiotia even after the saine fashion as ourselvea." 



" I am by no means speaking of those purely arhitrary 
■ Tom. ïii. p. 19, I7E8. 
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Systems which we are able at a glance to detect as 
cliimeras that are being pretended to us as realities, but 
I refer to the methods whereby pooplo hâve set them- 
selves seriously to study nature. Even the experimeutal 
raethod îtaelf bas been more fertile of error than of 
truth, for though it be indeed tlie surest, yet is it no 
surer than the hand of hiin who uses it. Xo matter 
how little we incline out of the straight patb, we soon 
find ourselves wandering in a stérile wildemeaa, where we 
can see but a few obscure objecta scattered sparsely; 
nevertheless we do violence to thèse faets and to our- 
selves, and resemble them together on a conceit of 
analogies and common properties amongst tbem. Then, 
pasâing and repassing complaisant! y over the tortuous 
path whieh we hâve ourselves beaten, we deem the road 
a worn one, and though it leada no whither, the world 
foUows it, adopta it, and accepta ita supposed conse- 
queuces as first principles. I could show thia by laying 
bare the origin of tliat whîcli goea by tbe name of ' prin- 
ciple' in ail the sciences, whether abstract ornatural. 
In the case of the former, the basia of principle is 
abstraction — that is to say, one or more suppositions: 
in that of the second, principles are but the consé- 
quences, hetter or worse, of tlie methods which may 
bave been foUowed. And "to speak hère of anntomy 
only, did not he who first snrmounted bis natural 
l'epugnance and set himself to work to open a human 
body — did he not believe thatthrougb going ail over it, 
diasecting it, dividing it iuto ail ita parla, he would soon 
learn ita structure, mechanism, and functions? But 
lie found tbe task greater than he had expected, and 
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renouneing siich pretensions, was fain to content himself 
witli a method — not for &eeing and judging, bnt for 
seeing after an orderly fashion. This method . . . is 
stîll the sole bnsiness of our ablest anatomists, but it ia 
not science. It ia tlie road which should lead Bcience- 
ward, and might perliaps hâve reached Bcience itself, if 
iustead of walking ever on a single narrow path men had 
set the anatomy of man and that of animais face to face 
with one another. For, what real knowledge can be 
drawn from an isolated pursuit ? Is not the foundatioti 
of ail science eeen to consîst in the comparison whîch 
the human niind can draw between différent objects in 
the matter of their resemlilances and différences — of 
their analogous or conflicting properties, and of ail the 
relations in which they stand to one another? The 
absolute, if it exist at ail, ia but of the concurrence of 
mau's owu knowledge; we Judge and can judge of 
things only by their bearings one upon another ; hence 
whenever a method limits us to only a single subject, 
wlienever we consider it in ita solitude aud without 
regard to its reBemblances or to its différences from 
otlier objecta, we can attain to no real knowledge, nop 
yet, much less, reach any gênerai principle. We do but 
give names, and make descriptions of a thing, and of ail 
ita parts. Hence cornes it that, after three thousand 
years of dissection, anatomy is still but a nomenclature, 
and bas bardly advaaced a step towards its true object, 
which is the science of animal economy. Furthermore, 
what defects are there not in the method itself, which 
should above ail things else be simple and easy to be 
underatood, depending as it does upon inspection and 
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having denomiDationa only for its end ! For seeing j 

that nomenclature haa been mistaken for knowledge, \ 

men tave made it tbeir cbief business to multiply i 

uames, instead of limiting things ; tbey bave cruahed ? 

themselves under tlie burden of détails, and been on the i 

look out for différences where tbere waa no diatinction. ;■ 

Wben tbey had given a new namo tbey conceived of it J 

as a new tliing, and described tbe smalleat parts with I, 

tbe most minutioua exactness, while the description of i 

some atill smaller part, forgotten or neglected by pre- o 

vious anatomîsts, lias been straîghtway bailed as a ' 

discovery. The dénominations themselvea being often 1 

taken from things whîch had no relation to the object 'i 

tbat it was desired to denominate, bave served bnt to f| 
confound confusion, Tbe part of the brain, for example, 
which is called testes and uatea, wberein does it so 

differ from tbe rest of the brain tbat it sbould deserre ' 
a name ? ïhese namea, taken at hapbazard or spring- 

ing from some preconceived opinion, bave tbemBelves i 
become tbe parents of new préjudices and spéculations ; 

otber names given to parts which havè been ill observed, , 

or which are even non-existent, bave been sources of ' 

new errera. What functions and uses bas it not been i' 

attempted to foist upon tbe pioeal gland, and on the î 

alleged empty space in the brain which is called the ! 

arch, the first of which is but a gland, while the very ' 

existence of the otber is doubtful, — tbe empty apace X 

being perhapa produced by the hand of tbe anatomist ( 
and the method of dissection."" 

• Tom, vii. p. 23, 1758. Ses Slénon's Diacourso upon thia sub- 
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la Lia preltminury remarks upon the lion, BufTon 
while atill professing to beHeve in some considemble 
mutaliilit.y of apecies, Beems very fur from adintttîng 
that ail liviog ibrms are capable of tu odi filiation, 
But be bas abown us long since bow clearly he euw tbe 
impQssibility of limiting mutability, if be onco ailmitted 
eo mucb of the tbin end of tbe wedge os tbat a horse and 
an asB migbt bo related. It is plain, tiierefore, tiiat he 
ia iiot Biieaking "au réel" bere, and we accordingly 
ând bim talkiog clap-trap about tbe nobleness of tbe 
lion ia baving no epecies i rumediately allied to it. A 
few linea lower on bo remiuds us in a casnal way that 
the aas and borse are related. 

He writes : — 

" Added to ail tbeae noble iudividual featuree the 
lion bas also what may be called a apecijw nobility. For 
1 call tlioBe speciee noble whîch are eonatant, invari- 
able, and wbit-b are al)Ove euspicion of baving degene- 
iat«d. Tbese species are commonly isolated, and tho only 
oues of tbeir genus. Tbey are distioguiuhed by auch 
well-marked features tbattbey cannot be mistakon, nor 
coufbunded witb any otber BpecîeB, ïo begin for ex- 
ample witli man, tbe noblest of created beinga ; be ia 
but of a single species, inaamueb as men and wunien will 
breed freely inUr se in spite of ail existing diflorencea 
of race, climate and colour ; and alGoiuasmuch afltbere 
is no otber animal wbich can daim citbt^r a distant or 
nenr rulationaiiip witb bïm, Tbe liorae, on tbo otiier 
hand, is more noble as an individuul thon as a species, 
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I for he haa the ass as hia nea,r neiglibour, anâ seems 
m himself to le nearly enough reîated io it; ... the 
I dog is perbaps of even leaa noble species, approa^hing 
f as lie does to tiie wolf, fox, and jackal, which we can 
only consider to he the degenerated s^eciea of a aingîe 
famUy " • — ail whicli may aeem very natural opinions 
for a Freneh aristocrat in the days before the Révo- 
lution, but which cannot for a moment be helieved to 
hâve been BafFon's own. I hâve not ascertained the 
date of Buffon'a little quaiTel with tbe Sorbonne, but I 
cannot doubt that if we bnew the inner hiattiry of the 
work we are considering, we should find thia passage 
and others like it explained by the necesaity of quieting 
orthodox adversariea. He conclndea the paragraph 
from which I hâve just been quoting by saying, "'To 
clasa man and the apetogether, or the lion with the 
cat, and to say that the lion is a coi with a tnane and 
a long tail — thia were to dégrade and disfigure nature 
instead of describing herandclenominatinghersper-ies." 
Buffou very rarely uses italics, but those laat given are 
hia, not mine ; eould worda be better choaen to raake us 
see the lion and the cat aa membera of the aame genus ? 
No wonder the Sorbonne consîdered him an infelicitoiis 
writer ; why could he not hâve said " cat," and bave 
done with it, instead of giving a couple of sly but telling 
touchea, which make the cat as like a lion as poasible, 
and then telling us that wo must not call her one? 
Sorbonnes never do like people who Write in thia way. 

"The lion, then, belongs to a most noble species, 

standing as he does alone, and incapable of being con- 

» Tom. il. p. 10, 1761. 
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foanded with tbe tiger, léopard, ounce, &c., while, on 
the contrary, those apeciea, whicli appear to be leaat 
distant from the lion, are very suffîeiently indistingiiish- 
able, so that travellers and nomenclatora are continually 
confounding them," ■ 

If thîs ia not pure malice, never wae a writer more 
persistently unfortnnate in little waye. Why remind 
us hère that the apeciea wbich come nearest to the lion 
are ao hard to distinguiah ? Why not hâve Baid nothing 
about it ? As it ia, the caae standa thas : we are re- 
quired to admit close reaemblance between the léopard 
and the tiger, while we are to deny it between the tiger 
and the lion, in spite of there being no greater outward 
différence between the fltst than between the second 
pair, and in spite of the hurried whisper " cal wtth a 
mane and a long iaU" still haunting our eara. Isidore 
Geoffroy and his followers may consent to this arrange- 
ment, but I hopo the majority of my readers will not 
doso. 

I went on to the acconnt of the tiger with some 
interest to see the lîne which Buffon would take con- 
ceming it. I anticipated that we should find cats, 
pumas, lynxes, &c, to be really very like tîgers, and 
was surpriaed to leam that tlie " true " tiger, though 
certaînly not unlike thèse animais, was still to be 
distinguished from " many others which had since been 
called tigers." He is on no account to be contbunded 
with thèse, in spite of the obvious temptation to con- 
fonnd him. He is "a rare animal, little known to the 
ancienta, and badly described by the modems." He is 
• Tom. il. p. 11, ntii. 
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a beast " of great ferocity, of terrible swiftnesa, 
Eiurpassing even the proportions of the lion." The 
of the description is that we no longer fiad the lion 
standing aione, but with the tiger on a par with him if 
not above him ; but at the aame time we fail easy victima 
to the temptation toconfound the tiger with "tlie many 
other animais which are a!so calied tigera." A surface 
Btream has swept the members of the cat fixmily in 
différent directions, but a stealthy uudercurreut has 
seized them frora beneath, and they are now bappily 
réuni ted. 

Animais o/tke Oîd and Kew World — Changea 
Geograj)Mcal Distribidion. 
Writing upon the animais of the old world,* and 
referring to the bumps of the camel and the bison, 
Buffon showa that very considérable modification may be 
effected in some animais within even a few générations, 
but he attributes tbe modification to the direct in- 
fluence of climate. Buffon concludes bis sketch of the 
animais of tbe new world by pointing out that the 
larger animais of tbe African torrid zone bave been 
bindered by sea and désert from finding their way to 
America, and by claimîng to be the first "even to 
bave Buspected " that tbere waa not a single denizen 
of the torrid zone of one continent wbieb was common 
also to tbe otber.f 

The animais common to both continents are those 
which ean stand the cold and wLich are generally suited 
for a temperate climate. Thèse, Buffon believes, fo 
• Tom. il. p. 68, 1761. f Il>'d. p. 96, 1761. 
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hâve travelled either over some land still unknowii, or 
" more probably," over territory whicli haa long BÏnce 
beeu Bubmerged. The apecies of the old and iiew 
world are never without some well-marked différence, 
which however should not be held suffieient for us to 
refuse to admît their practieal identity. But he main- 
tains, I imagine wilfuUy, that there ia a tendericy in 
ail the mammalia to become amaller on being traoa- 
ported to the new world, and refera the fact to the 
quality of the earth, the condition of the cliraate, the 
degreea of beat and humidity, to the heîght of moun- 
tains, amounts of mnning or stagnant waters, extent of 
fort'3t, and above ail to the brutal condition of nature in 
a new country, which he evidently regards with tnie 
aristocratie abhorre née.* 

Then follow'a a passage which I had better perhapa 
give in fuU: — 

The mammoth " was certainly the greateat and 
Btrongest of ail quadrupeds; but it haa disappeared; 
and if 80, howmanysmaller, feebler, and less remarkable 
species must hâve ako periahed without leaving u9 any 
traces or even hints of their having existed? How 
many otber species bave changed iheir nature, that is 
to say, hecome perfected or degraded, through great 
changea in the diatrîhutiou of land and océan, through 
the cultivatiou or neglect of the country ivhieh they 
inhahit, through the loug-continned effects of climatic 
changes, so that they are no longer the same animais 
that they once were ? Yet of ail living beings after 

* Tom. in. p. 107 and foUoving pages (duiing vliich lie rails at tlie 
•K world geDernll;), 1T6I. 
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man, the quadrupède are tlie onea wbose nature is most 
fixed and form most constant : birda and fisbea vary 
mucb more easily ; insects Htill more again tban thèse, 
and if we descend to plants, wbîcb certainly cannot be 
excluded from animated nature, we sball be surprised 
at the readiness with which specîea are seon to vary, 
and at tbe eaae with wbich they change tbeir forma 
and adopt new naturea. 

" It is probable tben tbat ail the animais of the new 
world are derived from congeners in the old, withont 
any déviation from the ordiaary conrse of nature, 
We œay believe that having become separated in the 
lapse of agea, by vast océans and countriea which 
they could not traverse, they hâve gradually been 
affected by, and derived impressions from, a climats 
which has îtself been modifled so as to become a new 
one throiigh the opération of those same causea which 
dissociated the individuals of tbe old and new world 
from one another; tbus in the course of time they 
bave grown amaller and changed tbeir characters. 
Thia, bowever, ahould not prevent oiir classifying theni 
aa différent speciea now, for the différence is no lésa 
real wbether ît is caused by time, climats and aoil, tir 
wketber it dates from tbe création. Nature I maintavi 
ia in a state of continuai flux and movement. It is 
enoughfor man if he can grasp lier aa she is in his own 
time, and throw but a fiance or two upon the past and 
future, so as to try and perceive vshat she may liave been 
i7i former iimes and what one day she may attain to."* 
• Tom. il. p. 127, 1781. 
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The Buffalo — Animais unâer Domesticaiion. 
" The bison and the aurochs," saya Buffon, " differ 
only in UDessential characteristics, and are, by con- 
séquence, of the sarae epecies as our domeetic cattle, 
so that I believe ail the pretended species of the ox, 
whether ancient or modem, may be reduced to three 
— the buU, the buffalo, aud the bubalus. 

" The case of animais under domestication is in many 
respects différent from that of wild ones ; they vary much 
more in disposition, size and ahape, especially as regards 
the exterior parts of their bodies : the effeets of climate, 
so powetful throughout nature, act with far greater 
effect upon captive animais than upon wild ones. Food 
prepared by man, and often ill chosen, combined with 
the inclemency of an uncongenial chmate — thèse even- 
tuate in modifications Bufficiently profound to beeome 
constant and hereditary in succe^ive générations, I 
do not prétend to say that thia gênerai cause of 
modification is so powerfui as to change radically the 
nature of beings whicb bave liad their impress stampeà 
upon them in that surest of moulds — heredity ; but it 
nevertbeless changes them in not a few respects; it 
masks and translbrma their outward appearance ; it 
Buppresses some of their parts, and gives them new 
onea ; it paints them with various coloors, and hy Us 
action on iodily habits influences also iheir natures, 
instincts, and most inward quaïities" (and what is 
this but "radically changing their nature"?). "The 
modillcation of but a single part, moreover, in a whole 
as perfect as an animal body, will necessitate a correla- 
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tive modification in every other part, and iÉ is liom 
this cause tbat our domestic animais difTer almost as 
much in nature and instinct, as in furm, from those 
from which they origînally sprung." • 

Bufibn confirma this last assertion by quotinp the 
sheep as an eiainple — an animal which can now no 
longer exist in a wild state. Then retiirning to cattle, 
he repeats that many varieties hâve been formed by the 
effects — "diverae in themselvee, and diverse in their 
combinations — of climate, food, and treatment, whether 
under domestication or in their wild state." Thèse aro 
the main causes of variation (" causes générales de 
variété "),t among our domesticated animais, but by far 
the greatest is changed climate in conséquence of their 
accompanying man in his migrations. The effects of 
the foregoing causes of modification, especially the laat 
of them, are repeatedly iiisiated on in the course of the 
forty pages which complète the preliminary account of 
the bufialo. 

What holda good for the buffalo doea so aiso for the 
mouflon or wild sheep. This, Buffon déclares to be the 
source of ail our domesticated breeds : of thèse there 
are in ail some four or live, " ail of them being but de- 
geuerations from a single stock, produced by man's 
agency, and propagated for liis convenienee." î Atthe 
saine time that man bas protected them lie bas hunted 
out the original race wliich waa " leas useful to 1 
so that it is now to be found ouly in a few seclnded s] 
such as the mountaîns of Greece, Cyprus, and Sardin 

• Tom. xi, p. 290. 1764 (roisprinted on titlo-page 1751). 

t Ibid. p. 296. I Ibid. p. 363. g Ibid. p. 363. 



EVOLUTION, OLD AND NEW. 

BofTon does not consider even the différences lietween 
sheep and goata to be Bufficiently cbaracteriatic to war- 
rant their being claased aa différent species. 

" I ahall never tire," he cootinnea, " of repeating— 
seeing how important tbe matter is — that we must not 
form our opinions eoncerning nature, nor differentiate 
(différencier) ber specieaj by a référence to minor spécial 
characteristicB. And, again, that systemp, far from 
baving illustrated the history of animais, bave, on the 
contrary, served rather to obscure it , . . , leading, as 
theydo.totbe creationofarbitrary species wbicbnatnre 
knows nofhiug about; perpetually confounding real and 
bypothetical existences; giving us false ideas as to tbe 
very essence of species ; uoiting them and separating 
them witbout foundation or knowledge,and often without 
our baving seen tbe animal witb whicb we are dealing," " 

"Firai and, Second Vtews of Nature. 

The twelfth voîume Legins witb a préface, entitled 
" A First View of Natme," from wbicli I take the fol- 
lowing : — 

" Wbat cannot Nature effect witb such means at 
ber disposai? She can do ail except either create 
matter or destroy it. Thèse two extrêmes of power 
the doity bas reserred for himself only ; création and de- 
Btniction are the attribntes of his omnipotence. To aher 
and undo, to develop nnd to renew — thèse are powera 
which he bas handed over to the charge of Nature." t 

Tho thirteentb Toluine opens witb a second view of 
nature. After describing nhat a man would bave ob- 
• Tom, xi. p. 370, 1761. t Ibid. lîî., prcfaoe, iï. 1704. 
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served if he could hâve lived dnring many continuons 
an;es, Biiffon goes on to eay : — 

"Aud aa the number, austenauce, and balance of 
power among species is constant, Nature would présent 
ever tbe same appearance, and would be in ail times 
and under ail climatea absolutely and relatively tbe 
same, if it were not ber fasliion to vary ber individual 
forme aa mueb aa possible, The type of each species is 
fonnded in a mould of wbieh the principal featnrea iiave 
been eut in cbaracters tbat are ineffaceable and eter- 
nally permanent, but aU tlie aecessory tonches vary ; 
no one individual is the exact facaimile of any ofher, 
and no species exista without a large number of varietîea. 
In the human race on which the divine sea! bas been 
set most firmly, there are yet varietîea of bluck and 
white, large and small races, tie Patagonian, Hottentot, 
European, American, Negro, which, tbougb ail descended 
from a common father, nevertheless exhibit no very 
brotherly resemblance to one another." " 

On an earlier page tbere is a passage wbich I may 
quote aa sbowing Buffon to hâve not been without some 
— though very imperfeet — perception of the fact which 
evidently made bo deep an impression upon bia aucces- 
sor, Dr. Erasmus Darwin. I refer to that continuity of 
life in auccessive générations, and that oneneea of per- 
Bonality between parents and ofEspring, wbich is the 
only key that will make tha phenomena of heredity 
intelligible. 

" Man," he says, " and especially edueated man, is no 

longer a single individual, but représenta no amall 

• Tom. siii., préface, x. 1763. 
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partof fhe hmnan race in its entirety, He waathefirst 
to receive from Lis fiitliera the Itnowledge which tlieir 
own ancestora Lad lianded down to tbem. Thèse, having 
discovered tlie divine art of fising their tlioughts bo 
that they can traLsmit them to their pasterity, become, 
as it were, one and the same people witli tlieir de- 
Bcendauta (se sont, pour ainsi dire, identifiés avec leur 
neveux); while our descendauts will in their tiirn be one 
and tbo same people witL ourselves (s'identifieront avec 
jwus). Tliia reunion in a single person ol' the expé- 
rience of many âges, tlirowa baek the hoiindaries of 
man'a existence to the iitniost limita of the pust; he is 
no longer a single indiïidual, limited as othor beinga 
are to the aensationa and experiencea of to-day. In 
place of the indîvidual we bave to deal, as it were, with 
the whole flpeeiea." • 

"Differencea in exterîor are nothing in comparieon 
with tbose in interior parts. Thèse last must bo regarded 
as tlie causea, whiJe the others are but the effects, The 
interior parta of living beings are the foundation of the 
plan of their design ; this is their esaeutial form, their 
real ahape, their exterior is only the surface, or rather 
the drapery in which tlieir true figure ia euveloped. 
How often does not the etudy of comparative anatomy 
ehow us that two exteriors which differ widely conceal 
interiors absolutf ly like each other, and, on the contrary, 
that the smallest internai différence is accompanîed by 
the mo3t marked differoncea of outward appearance, 
changing as it does eveu the natural habita, faculties 
and attributes of the animal ? " t 

• Tom. liii,, profuoB, W. 1705. t Ibîd. siii. p. 37. 
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Afes and Mmkeys. 

The fourteeiith volume is devoted to npes ami mon- 
keys, and to the chapter witli wliich the volumes on 
quadrupeda are brought to a conclusion — a chapter for 
wMch perhapB the moat important position in the whole 
work is thus assigned. It is very long, and ia headed 
" On Descent wiih ModificatioB " (" De la Dégénération 
des Animaux "). This ia the chapter in which Buffon 
enters more fully into tlie " causes or means " of the 
transformation of species. 

At tlje openiiig of the cliapter on the nomenclature 
of monkeya, the theory is bioached that there is a 
certain fised amount of life-Bubstance as of matter in 
nature ; aad that neîther can be either augmented 
or dîminished. Buffon maintaing thia organic and 
living substance to be as real and durable as inanimate 
matter; as permanent in its state of life aa the other in 
that of death ; it is spread over the wliole of nature, 
and passes from vegetables to animais by way of nu- 
trition, and from animais back to vegetables through 
putréfaction, thus circiilating incessantly to the anima- 
tion of ail that lives. 

As might be expected, Buffon is loud in hia protest 
againab any real similarity between man and the apes — 
man haa bad the spirit of the Deity breathed into hia 
nostrils, and tbe lowest créature with this is bigher 
than the highest without it. Having settled this point, 
lie makes it bis business to show how little différence 
in other respects there is between the apes and man. 

" One who could view," he wrîtes, " Nature in her 



154 EVOLUTION, OLD AND NEW. 

entîrety, from firat to last, and then reflect upon the 
nianner in which thèse two substances — tlie living 
and tlie inauimate — net and reaet upon one another, 
wotild see that every living being ia a mould wliich 
casts into its own ahape those substances upon which it 
feeda ; that it is this assimilation tvhîch coustitutcs tlie 
growth of the body, whose development is uot simply 
an augmentation of volume, but an extension in ail its 
dimensions, a pénétration of new matter into ail parts 
of its mass: he would see that theso parts augment 
proportion ately with the whole, and the whule pro- 
portionately with thèse parts, while gênerai configura- 
tion remains the eame iintîl the full development 
ia accompHshed. . . . He would see that man, the 
quadruped, the cetaeean, the bird, reptile, insect, tree, 
plant, herb, ail are nourisbed, grow, and reproduce 
themselves on this same System, and that though their 
manner of feeding and of reproducing themselves may 
appear so différent, this ia only because the gênerai 
and eommon cause upon whicb thèse operationa dépend 
caa only operate in the individual agreeably with 
the form of each speciea. Travelling ouward (for it 
has taken the human mind agea to arrive at thèse great 
truths, from which ail others are derived), he would 
compare living forma, gîve them namea to distinguiah 
tbom, and otber namea to connect them wîth each 
other. Taking liis own body as the model with which 
ail living forma should he compared, and having 
meaaured them, explained them thoroughly, and com- 
pared them in ail their parts, he would see that there 
is but small différence betweeu the forms of living 
heiags; tbat by diasectiag the ape he could arrive at 
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the anatomy of man, and ttat takîng some other animal 
we find alwaj's tlie same iiltimate plan of organization, 
the same sensés, the same viscera, the same bones, the 
same âesh, the Bame movements of tbe fluids, the same 
play and action of the solids ; he would fiud ail of them 
with a heart, veina, arteries, in ail the same organs of 
circulation, respiration, digestion, nutrition, sécrétion; 
in ail of them a solid frame, composed of pièces put 
together in nearly the same manner ; and he would find 
this System always the same, from man to the ape, from 
the ape to the quadrupeds, from the quadrupeds to the 
cetacea, birds, fishes, reptiles ; this system or plan tlien, 
I say, if firmly laid hold of and compreheoded by the 
haman mind, is a trne copy of nature ; it is the simpleat 
and raoat gênerai point of view from which we can con- 
sider her, and if we extend onr view, and go ou from 
what livea to what végétâtes, we may see this plan — 
which originally did but vary almost imperceptibly — 
change its scope and descend gradually from reptiles 
to inseots, from inaeets to worms, from worms to zoo- 
phytes, from zoophytes to plants, and yet keeping ever 
the same fundamental unity in apite of différences of 
détail, insomuch that nutrition, development, and re- 
production remain the common traits of ail orgauie 
bodies ; traits eternally essenti al and divînely implanted ; 
which time, far from effacing or destroying, does but 
make plainer and plainer continually." 

This ia the writer who can see nothing in common 
between the horae and the zébra except that each bas 
a Bolid hoof.* He continues : — 

" If from thia grand tableau of resemblancea, in 
* Seo p. 80 of tbia lokmiQ, 
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which the li-ving uaiverse présents itself to our eyes 
aa tliou^h it were but a siugle family, we pase to a 
tableau ratber of the difîeiences between living forms, 
we shall see that, with tbe exception o£ some of the 
greater species, siieh as tbe éléphant, rhinocéros, hip- 
popotamus, tiger, lion, which muât each bave their 
separate place, the otber races aeem ail to blend with 
neigbbouring forms, and to fall into groups of like- 
neflses, greater or lesser, and of gênera which our 
nomenclators represent to ua by a network of shapea, of 
which some are held togetlier by the feet, others by the 
teeth, horns, and skin, and athera by points of stiil minor 
importance. And even those whose form strikes us as 
most perfect, as approaching most nearly to our own — 
even the apes — require some attention before they can 
be distinguished from one another, for it is less to form 
than to size that the privilège of being an isolated 
species is assigned ; and man himself, thougb of a sepa- 
rate species and differing inflnitely frora ail or any 
othera, has but a médium size, and is less isolated and 
bas nearer neighboura than hâve the greater animais. 
If W6 study the Orang-outang with regard only to bis 
configuration, we might regard him, with equal justice, 
as either the highest of tbe apes or as the lowest of 
mankind, because, with tlie exception of the soûl, he 
wants nothing of what we hâve ourselves, and because, 
aa regards bia body, he differs less from man than he 
does from other animais wliicb are still called apes." ■ 

The want of a soûl Biiffon maintains to be the only 

essential différence between the Orang-outang and 

• Tom. liv, p. 30, 1766. 
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man — " liis body, lîmbs, sensés, brain and tongue are the 
eame aa ours. He can exécute whatever movements 
man can exécute ; yet lie can neither tbink nor speak, 
nor do any action ûf a diatinctly human character. la 
tliis inerely throiigh want of training? or may it not be 
tlirough wroDg comparison on our own parts ? We 
compare the wild ape in tbe woods to the civilized citi- 
zen of our great towns. No wooder tbe ape shows to 
disadvantage. He should be compared with the hideoas 
Hottentot ratber, who is himself almost as much above 
the lowest man, as the lowest man is above tbe Orang- 
outang." " 

Tbe passage is a mucb atronger one than I hâve 
thought it fit to quote. The reader can refer to it for 
himself. After readiug it I entertain no fnrtber doubt 
that BuffoD intended to eonvey the impression that 
men and apes are deacended from common ancestors. 
He was not, however, going to avoiv this conclnsion 
openly. 

" I admit," he continues, " that if we go by mère struc- 
ture the ape might be taken for a variety of the humaa 
race ; the Creator did not choose to model mankind 
upon an entirely distinct System from the other animais : 
He comprised their form and man's nnder a plan which 
is in tbe main uniform." t Buffon tben dwells upon tbe 
possession of a soûl bymau; "even tbe lowest créa- 
ture," be avers, "which had this, would bave become 
mao's rival." 

" Tbe ape tben is purely an aniiaal, far from being a 

variety of our own species, he does not even corne first in 

• Tom. xiT. p. 31, 1766. t K>id. p. 32, 1766. 



tbe order of animais, eince he is not the most inteUigent ■. 
the high opinion whîch men bave of tbe intelligence of 
ape3 is a préjudice based only upon tlie reaemblanee 
between tbeiroutward appearance and our own," " But 
tbe undiscerning were not only to be kept quiet, they 
were to be made bappy. Witli this end, if I am not 
mucb miataken, Bufibn brings bis cbapter on tbe 
nomenclature of apea to the following conclusion : — 

"The ape, which the philosopher and the unedu- 
cated bave alike regarded as difficult to define, and aa 
being at best equîvocal, and midivay between man and 
the lower animale, proves in fact to be but an animal 
aud iiothiog more, maskecl extemally in the shape of 
man, but internally found incapable of thought, and of 
ail that coQStitutes man ; apes are below several of the 
other animais in respect of qualifies corresponding to 
their own, and differ essentially from man, in nature, 
tempérament, the time wbich must be spent upon their 
gestation and éducation, in their period of growtli, dura- 
tion of life, and in fact in ail those profounder habits 
wbich constitute what is called the 'nature' of any 
indivîdiial existence." t Thia is handsome, and leavea 
tbe more timorous reader in full possession of the field, 

Buffon is accordingly at liberty in tbe following 
chapter to bring together every fact he can lay his 
hands on wbich may point tbe resemblance between 
mao and the Orang-outang most strongly; but be is 
careful to use inverted commaa hère mucb more freely 
tban is his wont. Having thus made out a strong case for 
the near afOnity between man and tho Orang-outang, 
• Tom. siT. p. 38, 17e6. t Ibid. p. 42, 1766. 
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and having thrown the respoDsibility on the original 
anthors of tho passages lie quotes, he excuses himself 
for having qiioted them on the ground that " everythîng 
may seem important in the history of a brute which 
resemblea man so nearly," and then insists upon the 
pointa of différence between the Orang-outang and 
ourselvea. They do not, however, in Euffon's hands 
corne to mucb, until the end of the cliapter, when, after a 
résumé dwelling on the points of reaemblance, the différ- 
ences are again emphatically declared to bave the best 
of it. 

I need not follow Buffon through his description of 
the remaîning monkeys. It comprises 250 pp., and is 
confined to détails with which we hâve no concern ; but 
the last chapter — " De la Dégeaération des Aniioaux "— 
deservea mnch fuller quotation than my space will allow 
me to make frora it. The chapter is very long, com- 
prisiog, as 1 hâve saîd, over sisty quarto pages. It is 
impossible, therefore, for me to give more tban an out- 
line of its contents. 



Causes or Means of the Transformation of 
The hunian race is declared to be the most capable of 
modifloation, ail its différent varieties being descended 
from a common stock, and owing their more superficial 
différences to changes of climate, wiiile tbeir profounder 
ones, auch as wooUy hair, flat noses, and thick lips, are 
due to différences of diet, which again will vary with the 
nature of the country inhahited by any race. Changes 
will be exceedingly gradua!; it will take centuries of 
unbroken habit to briag aboat modifications which can 
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be tranBEûitted with certainty bo ae to eventuate in 
national cbaracteriatics. • It is a pleasiire to find that 
hère, too, habit is assigned as tbe main cause which 
Tinderlies heredity. 

Modification will be much prompter with animala. 
When corapelled to abandon their native land, they 
undergo sucli rapid and profound modification, that at 
first BJght they can hardly be reeognized as the aame 
race, and cannot be detected in their disguiae till after 
the mo3t careful inspection, and on grounda of analogy 
only. Domestication will produce still more surprising 
resnlta ; the stigmata of their captivity, the marks of 
their cliains, can be seen upon ail those animais which 
man haa enslaved; the older and more confirmed the 
servitude, the deeper wîll be its scars, until at length it 
will be found impossible to rehabilitate the créature 
and restore to it its loat attributes. 

"Température of elimate, quality of food, and the 
ills of slavery — hère are the three main causes of the 
altération and degeneration of animais. The consé- 
quences of each of thèse sbould be particularly con- 
Bidered, ao that by examiuing Nature as she is to-day we 
may tiius perceive what she waa in her original con- 
dition." t 

I bave more than once admitted that there ïb a 
wide différence between this opinion, which aBsigns 
modification t« the direct influence of elimate, food, and 
other changed conditions of life, and that of Dr, Erasmus 
Darwin, which assigns only au indirect effect to thèse, 
while the direct efiect ia given to changed actions in 
» Tom. liT. p. 3ie, 17S6. f Ibid, p. 317. 
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conaequence of cbanged deaiies; but it is surprising 
liow nearly Buffon lias approached the later and truer 
theory, which may perhaps hâve been euggested to Dr. 
Darwin by the followîng preguant passage — as pregnant, 
probably, to Buffon himsflf as to another : — 

"ïhe camel is tho animal which seeras to me to hâve 
felt the weight of slavery niost profoundiy. He is born 
with wens upon his back aud callositiea iipou his knees 
and ohest ; thèse callosities are the iinmistabable results 
of rubbiug, for they are full of pus and of corrupted 
blood. The camel never walks without l'arrying a heavy 
burden, and the pressure of thia bas hindered, for gene- 
rationa, the free extension and uniform growth of the 
muacular parta of the back; whenever he repoaes or 
sieeps hia driver compels liim to do so upon hia folded 
lega, 80 that littie by little this position becomes hai^itual 
with hîm. AU the weight of his body bears, duriug 
aeveral heure of the day eontinuously, upon liia chest 
and knees, so that ihe akin of tliese paris, preesed aud 
nibbed against the earth, losea its hair, becomes bruised, 
hardened, and disorganized, 

" The liama, which like the camel passes ita life 
beneath burdens, and alao reposes onJy by resting its 
weight upon its chest, haa aimîlar callosities, which 
again are perpetuated in successive générations. Ba- 
boons, and pouched monkeys, whose ordinary position is 
a sitting one, whether waking or sleeping, bave cal- 
losities under the région of thw haunches, and this hard 
skin bas even become inséparable from the bone against 
which it is being continually pressed by the weight of 
the body; in the case, however, of thèse animais the 
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callositiea are dry an<] healtby, for they do not come 
from tbe constraint of trammels, nor from the biirden 
of a foreîgn weighf, but are the effects oDly of the 
natoral habits of tbe animal, whi'ch cause it to continue 
longer seated than in any other position. There are 
callosities of thèse poiiched monkeys which reaemble 
the double sole of skin which we bave oureelTfS under 
our feet; tbis sole is a natural bardness wbich our 
continoed habit of walking or standing upright wiU 
make tbicker or thinner according fo the greater or 
leaa degree of friction to which we subject our feet," * 

This inrolves tbe whole theory of Dr. Darwin. 

Wild animais would not change either tbeir food or 
cEimate if left to themselves, and in this case tbey 
would not vary, bat either man or some other enemiea 
bave harassed most of them into migrations; "thoae 
whose nature was sufficiently flesible to lend itself to 
the uew situation spread far and wide, wbile otbera haye 
bad no resource but the déserts in the neighbourbood 
of thetr own countries." t 

Since food aud climate, and atill less raan's empire 
over them, can bave but little effect upon wild animais, 
Buffon refera tbeir principal varietiea in great raeasure 
to their sexual babits, variations being much less fré- 
quent among animais tbat pair and breed elowly, 
than among those which do not mate and breed more 
freely. After running rapidly over several animais, 
and discussing the flexibility or inflexibility of their 
organizations, he déclares the éléphant to be the only 
one on which a state of domestication bas produced 
• Tom. xÎT. p. 326, 1766. \ Ibid. p, 327. 
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no effect, inaamuch as "it refuses to breed under con- 
finement, and cannot therefore transmit the badges of 
its servitude to its descendauts." • 

Hère îs an example of Buffon's covert manner, in 
the way he maintains that deecent with modification 
may account not only for spécifie but for generic 
différences. 

" But after liayiug taken a rapid survey of tbe varie- 
tiea which indicate to us the altérations that each 
species has undergone, there arises a hroader and more 
important question, how far, namely, species tliemselves 
eau change — how far there has bcen au older degenera- 
tion, immemoria,! from a!l antiquity, which has taken 
place in every fainiîy, or, if the term îs proferred, in ail 
(he gênera under which those species are comprehended 
which neighhour one auother without preseuting pointa 
of any very profound dissimilarity ? We bave only a 
few isoiated species, such as man, which form at once 
the species and the whole geiius ; the éléphant, the 
rhinocéros, the hippopotamu8,and the giraffe form gênera, 
or simple species, which go down in a single Une, with 
no collatéral branches. AU other races appear to form 
familjes, in wliich we may perceive a conimou source or 
stock from which the différent branches seein to hâve 
sprung in greater or less numbers acuordîug as tbe in- 
dividuals of each species are smaller and more ft!cund."t 

ï eau see no explanation of the introduction of this 

passage unless that it is inteuded to raise the question 

whether modification may be not only spécifie but 

generic, the point of the paragraph lying in the worda 

• Toiû, sir. p. 333. t H'îJ. p. 335, 1766. 
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" dans chaque famille, ou si l'on veut, dans chacun des 
genres." We are told in the next paragraph, tliat if we 
choose to look at the matter in tbis light, well — iu that 
case — we ouglit to see not ouly the asB and the horse, 
but thê zébra too, as members of the same family ; 
"the number of their poiats of resemblance being 
influitely greater than those in respect of which they 
differ." " ïhua, at the close of bis work on the qua- 
drupeds, he thinks it weLl, as at the commencement 
seventeen years earlier, to emphaaize — in hia own quiet 
way — bis perception that tlie principlea on which he haa 
been insisting sbould be carried much farther than he 
Las ehosen to carry them. 

Hia conclusion ia, that "after comparing ail the 
animala and biingiog them each under their prcper 
genna, we ehall find the two bundred apecies we hâve 
already deacribed to be reducible into a sufficiently 
small number of familles or main atocka from which it 
is not impossible that ail the othera may be derived." t 

The chapter closes thua : — 

" To account for the origîn of tliese animala " (cer- 
tain of those peculiar to America), " we muât go back 
to the time when the two continents were not yet 
separated, and call to mind the eai-liest geological 
changea. At the same tinoe, we must consider the two 
huudred exiating speeies of quadrupeda as reduced to 
thirty-eight familiea. And though tbis is not at ail the 
stafe of Nature as ahe is iu our time, and as she bas 
been represented in thia volume, and though, iu fact, it 
is a condition which we caii only arrive at by induction, 
• See p. 80 o( thia yolume. f Tom, sir. p. 358, I7Q6. 
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and by analogies almoat as difScult to lay liold of as is 
the time which bas effaced the greater number of their 
traces, I shall, nevertheless, endeavour to ascead to 
thèse first âges of Nature by tbe aid of facte and monu- 
ments which yet remain to lia, and to represent the 
epochs whioh thèse facts aeem to indicate." • 

The fifteenth volume contaîns a description of a few 
more monkeys, as also of some animais which Buffon 
had never actually seen, a great part being devoted to 
îndicea. 



The first four volumes of the Supplément to BufFon's 
'Natural History,' 1774-1789, contaiu little which 
throwa additional light upon bis opinions concerning 
the mutability of species. At the beginning, however, 
of the fifth volume I Sud the following : — ■ 

"On comparing thèse ancient records of tbe firat 
agea of life [fossils] with tlie productions of to-day, we 
see with sufficient clearness tliat the essential form h£iB 
been preaerved witliout altération in its principal parts : 
there bas beeti no change wbatever in tbe gênerai type 
of each species ; the plan of the innet parts bas been 
preserved without variation. However long a time we 
may imagine for the succession of agea, wbatever num- 
ber of generationa we may suppose, the individuals of 
to-day présent to us in each genna tbe aame forma as 
tbey did in tbe earliest âges ; and this ia more especially 
tnie of tbe greater species, whose characters are more 
invariable and nature more fixcd ; for the inferior species 
• Tom. siy, p. 37i, I76G. 
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have, as we liavo satd, experienced in a perceptible 
manner ail thn effects of différent causes of dégénéra- 
tion. Only it sliould be remarked in regard to thèse 
greater apecies, siieh as tlie éléphant and hippopotamiis, 
that in comparmg theîr fossil remains with the existing 
forms we flnd the earlier ones to have been larger. 
Nature was then m the full vigour of her youtli, and 
the înterior beat of the earth gave to her productions 
ail the force and ail the extent of which they were 
capable .... if there have been lost species, that is 
to say animais which existed once, but no longer do so, 
thèse can on!y have been animais which requîred a 
heat greater than that of our présent torrid ztjne," " 

The context proves Buffon to have been thiiikiog of 
Buchhuge créatures as the megatherium and mastodon, 
but bis words seem to limit the extinction of species 
to the denizens of a hot climate which had turned 
colder. It is not at ail likely that Buffon meant this, 
as the passoge quoted at p. 146 of this work will suffice 
to show. The whole paragraph is ironicaL 

I can aee nothing to jnstify fhe conclusion drawn 
from this passage by Isidore Geoffroy, that Buffon 
had modified bis opinions, and was inclined to believe 
in a more limited mutability than he had dnne a few 
years earlier. His exoterio position is still identical 
with what it was in the outset, and his esoteric may be 
aeen from the spirit which is hardly concealed under the 
following : — 

"I shall be told that analogy points towards the 
•belief that our own race bas followed the same path, 
♦ -Hiat. Nat.,' Sup. tom. v. p. 27, 1778. 
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and dates from the same perîod aB other species ; that 
ît bas spread îtself even more widely thaa tliey ; and 
that if man's création haa a later date than that of the 
other animais, nothing showa that he has not been sub- 
jeoted to the same laws of nature, the aame altérations, 
and the same changes as they. We will grant that the 
human species does not differ eaaentially from others in 
the matter of bodily organs, and tliat, in respect of 
thèse, our lot haa been much the same as that of other 



Planta under Domesiicaiion. 
"If more modem and even récent examples are 
required in order to prove man's power over the vege- 
table kingdom, it ia only necessary to compare our 
vegetables, flowers, and fruits wîth the same species 
sueh as they were a hundred and fifty yeara ago ; this 
can be donc with mnch ease and certainty by running 
the eye over the great collection of coloured draivinga 
begun in the time of Gaston of Orléans, and continued 
to the présent day at the Jardin du Boi. We flnd wîth 
surprise that the finest flowers of that date, as the 
ranuncnluses, pinks, tulips, bear's ears, &c,, would be 
rejected now, I do not say by our florists, but by our 
village gardenera. Thèse flowers, though then already 
cultivated, were atill not far above their wild condition. 
They had a single row of petals only, long pistils, 
coloura hard and false ; they had little velvety texture, 
variety, or gradation of tinta, and, in fact, presented ail 
the eharacteriatics of untamed natiire. Of herbs there 
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was a single kind of endive, and two of lettnee — botli 
bad — while we can now reekon more than fifty lettucea 
and endives, ail excellent, We can even name the 
very récent dates of our best pippins and kernel fruits — 
ail of them differing from tliose of our forefatbers, which 
they resemble in name only. In most cases tkinga 
remain wliile naraea change; hère, on the contraiy, it 
13 the names tbat hâve been constant while the things 
hâve va ri éd.* 

• • • • • • 

"It 18 not that every one of thèse good varieties 
did not ariae from the same wild stock; but how 
inaoy attempta has not man made on Nature before 
he Bucceedecl in getting them. How many millions of 
germa bas be not committed to the eartb, before she 
has rewarded him by produeing them ? It was only by 
aowing, tending, and bringing to maturity an almost 
infinité number of planta «f the same kind that he ivas 
able to recognize some individuals with fruits sweeter 
and better than others ; and thia flrst discovery, which 
itaelf iiivolves so much care, would bave remained for 
ever fniitless if he had not made a second, which 
required as much geniua aa the fîrst required patience 
— I mean the art of grafting those precious individuals, 
which, unfortunately, cannot continue a line as noble 
as their own, nor themselves propagate their rare and 
admirable qualifies ? And tliis alone proves that thèse 
qttalities are piirely individiml, and not spécifie, for the 
pips or stones of thèse excellent fruits bring forth the 
original wild stock, so tbat they do not form speciea 
" Bup, tom. T. p. 250, 1778. 
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essentially différent from thia. Man, however, by meana 
of grafting, produces what may be called secondary 
speciea, whicli he can propagate at will ; for the bud 
or email branch which he engrafta upon the stock con- 
taina within itself the individual qimlity which cannot 
be transmitted by eeed, but which needs only to be 
developed in order to bring forth the aame fruits aa 
the individual from which it was taken in order to be 
grafted on to the wild stock. The wild stock imparts 
none of ita bad qualities to the bud, for it did not con- 
trihute to the forming thereof, beiog, as it were, a wet 
nurse, and no true mother. 

" In the case of animais, the greater number of those 
featurea which appear individual, do not fail to be 
transmitted to offspring, in the same way as spécifie 
characters, It was easier then for man to produce an 
effect upon the natures of animais than of plants. The 
différent breeds in each animal species are variations 
that hâve be corne constant and hereditary, while 
vegetable species on the other liand présent no varia- 
tions that can be depended on to be transmitted with 
certainty. 

" In the species of the fowl and the pigeon alone, a 
large number of breeds hâve been formed quite recently, 
which are ail constant, and in other species we daîly 
improve breeds by croasing them. From time to time 
we acclimatize and domesticate some foreign and wild 
species. AU thèse examples of modem times prove 
that man has but tardily discovered the extent of hia 
own power, and that he is not even yet sufficiently aware 
of it. It dépends entirely upon the exercise of his intel- 
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ligenee ; t!ie more, therefoie, be observes and cultivâtes 
nature tbe more means lie will find of niaking ber 
subseiTÎent to him, aud of drawing new ricbes from her 
bosom \ïitbout dimiuisbing the treasures of her in- 
exbaustible fecundity." * 

Birâ,s. 

In the préface to bia -volumes upon birds, Buffon 
Bays that thèse are not oDly much more numerous tban 
quadmpeds, but that they also exbibit a far larger 
number of varieties, aud individual variations. 

" The diversities," be déclares, " which arise from the 
effects of elimate and food, of domestication, captivity, 
transportât ion, voluntary and compulsory migration — 
ail the causes in fact of altération and degeneration 
— unité to throw difficulties in the way of the ornitbo- 
logist."t 

He pointa ont the infinifely keener vision of birds 
than tbat of man and quadmpeds, and connects it with 
their habits and requirements-J He does not appear to 
consider it as caused by tbose reqiiirements, thoiigh it ia 
quite conceivable tbat be 8aw tbis, but thoiigbt be bad 
already said enough. He repeatedly refers to the effecta 
of changed elimate and of domestication, but I find 
notbing in tbe first volume wbicb modifies the position 
already taken by bim in regard to descent with modi- 
fication : it is needless, therefore, to repeat tbe few 
passages which are to be found bearing at ail upon the 
subject. The chapter on the birds that cannot fly. 



" contai m 
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contains a sentence which seems to be the germ that 
lias been developed, in tlie hands of Lamarck, into the 
comparison between nature and a tree. Buffon saya 
tbat the cliain of nature is not a single long chain, but 
is comparable ratber to Bomething woven, "which at 
certain intervala throwB out a brandi sideways tbat 
unités it with tbe strands of some other weft." * On 
the following page there is a passage which bas been 
quoted as an example of Euifon'a contempt for the men 
of science of bis time. The writer maintains tbat the 
most lueid arrangement of birds, would bave been to 
begin with those which most resembled quadrupède. 
"The ostrich, which approaches the camel in the shape 
of its legs, and the porcupine in the quills with which 
its wings are armed, ahould hâve immediately followed 
the quadrupeds, but philosophy is often obliged to 
make a show of yieldiiig to popular opinions, and (Aa 
trîhe of naturalista is both numerous and impatient of 
any disturbance of its metbods. It would only, then, 
hâve regarded thia arrangement as an unreaaonable 
innovation eaused by a deaire to contradict and to be 
siugular," t 

It ia, I belîeve, held not only by "ïe peuple des 
naturalistes," but by most sensible persons, tbat the 
proposed arrangement would not bave been an im- 
provement. I find, however, in the préface to the thiril 
volume on birds that M. G-ueneau de Montbeillard 
deacribed ali the birds from the ostrich to the quail, so 
the foregoing paasage is perhaps his and not Buffou's. 
If BO, the imitation is fair, bat when we reflect upon it 
• ' Oiseaux,' tom. i. pp. 394, 393. t Ibid. p. 396, 1771. 
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we feel uncertain whether it is or ia not beneath Buffon'B 
dignity. 

Hère, as often with picturea and music, we cannot 
criticise juBtly without taking more into considération 
than is actually before us. We feel almost inclined to 
say tbat if tbe passage is by Buifon it is probubly rigbf , 
and if by M. Gueneaii de Bloiitbeillard, probably wrong. 
It must also be remembered tbatj as we learn from tbe 
préface already referred to, Biifiôn was seized at thia 
point in his work with a long and painful illriL'sa, wbich 
coûtiuued for two years ; a single hasty plissage in ao 
great a writer may well be [lardoned under sueb cîr- 
cumstancea. 

Looking tbrougb tbe tbird and remaîning volumes 
on birds, tbe greater part of which was by Gueneau de 
Montbeillard, and bearing in mind tbat in point of date 
they are synchronous witb some of tbose upon quadru- 
peds from which I bave already extracted as mtich as 
my space will allow, and not seeiug anytbing on a rapid 
snrvey whicli promises to tlirow new light upon the 
autlior's opinions, I forbear to qiiote furtber. I there- 
fore leave Buffun with the hope tbat I bave seen hîm 
more jnstly tban some otbera hâve done, but with the 
certainty that the pointa I bave caught and understood 
are few îû comparison with those tbat I bave raissed. 
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CHAPTEE XII. 

SKETCH OF DR. EKASMUS DAEWIN's LIFE. 

Feoceedinq low to the second of the three founders of 
the theory of évolution, I find, from a memoir by Dr. 
Dowson, tliat Dr. Erasmua Darwin was born at Elston, 
near Newark, iu Nottinghamsliire, on the I2tli of 
December, 1731, being the seventh cbild and fourth 
Bon of Eobert Darwin, " a prîvate gentleman, who bad 
a taste for literature and science, whicb he endeavoured 
to impart to bis sons, Erasmua received bis early éduca- 
tion at Cbesterfield Sebool, and later on was entered at 
St. Jolm's Collège, Cambridge, where he obtained a 
Bcholarsliip of about IGÎ. a year, and distioguished him- 
self by bis poetieal exercises, whicb he composed with 
uncommon facility. He took the degree of M.B. there 
in 1755, and afterwards prepared bimeelf l'or tbe practice 
of medicine by atteudance on the lectures of Dr. Hunter 
in London, and a course of studies in Edinburgh. 

" He firat settled as a physician at Nottingham ; but 
meeting witli no success tbere, he removed in the 
autumn of 1756, his tweuty-lifth year, to Lichfield, 
where he was more fortunate ; for a few weeks after 
bis arrivai, to use the worda of Miss Seward, 'he I 

brîUiantly opened bis career of famé.' A young gentle- 
man of fumily and fortune lay sick of a dangeroua j 
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fever. A physieian who had for many years possessed 
the confideace of Liehfield and the neiglibourhood 
attended, but at îength pronounced the case hopeless, 
and took bis leave. Dr, Darwin was tben called in, 
and by ' a reverse and entirely novel kind tif treatment ' 
the patient recovered." * 

Of Dr. Darwin's persoaal appearance Miss Seward 
says :— 

"He waa somewliat above tlie middie size; bis form 
atliletic, and inclined to corpnlence ; bis limbs werc too 
heavyfor exact proportion ; the traces of a severe small- 
po5 disfigured features and a countenance wbicb, when 
they were not animated by social pleasure, nere rather 
saturnine tban sprightly ; a stoop iu the shooldersj and 
the then prof'easional appendage— a large full-bottomed 
wig — gave at tbat early period of life an appi^arance of 
Dearly twice the yeara he bore. Florid healtb and the 
earuest of good humour, a fnnny sniile on entering a 
room and on Ërst accosting his friends, rendered in his 
youth tbat esterior agreeable, to which beauty and 
symmetry had not been propitious. 

"He stammered extreniely, but whatever he saiil, 
whether gravely or in jeat, was always well worth 
waiting for, ihougb tbe inévitable impression it made 
might not be always pleaaant to individual self-love. 
Consolons of great native élévation above the gênerai 
standard of intellect, be became early in life sore npon 
opposition, wbelber in argument or conduct, and always 
resented it by sarcaam of very keen edge. Nor waa he 
less impatient of the salliea of egotiam and vanity, 
■ ' Sketch, &c., of ErasmuB Damia,' pp. 3, 1. 
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even when they were ia eo slight a degree tbitt strict 
politeness would rathet tolerate than ridicule them. 
Dr. Darwin seldom failed to présent their caricature in 
jocose but wounding irony. If thèse ingrédients of 
coUoquial deapotisin were discernible in ummrn exist- 
ence, they increased as it advanced, fed by an ever 
growing réputation within and without tiie pale of 
medicine."" 

I imagine that this portrait îs somewhat too harslily 
drawr. Dr. Darwin's taste for Euglisli wines is the 
worst trait which I bave been able to discover in his 
character. On this head Misa Seward telis us that " he 
despised the préjudice which deems foreign wines more 
wholesome than the wiiies of the country. ' If you must 
drink wine,' said h?, ' let it be home-made.' " " It is 
well ImowD," she continues, " that Dr. Darwin's influence 
and example hâve sobered the connty of Derby ; that 
intempérance in fermeuted fluid of eyery speciea is 
almost unknown among its gentlemen," t which, if he 
limited them to cowalip wine, is hardly to be won- 
dered at. 

Dr. DowBon, quoting Miss Edgeworth, siiys that 
Dr. Darwin attributed almost ail the diseases of the 
upper classes to the too great use of fermented liquora. 
"This opinion he supported in his writings with the 
force of his éloquence and reason; and still more in 
conversation by ail thoee powers of wit, satire, and 
peculifir humour, which never appeared fuUy to the 
public in his works, but which gaiued bim strocg 
• Miaa Beward'B 'Memoira of Dr. DarwÎD,' p, 3, 



ascendancy in private Bociety. . . . Wlien he lieard 

that my father was bilious, he Buspected that this luuat 
be the coneequenoe of hia having, eioce his résidence in 
Ireland, and in compliance with the fashion of the 
country, indulged too freely in drinking. Hia letter, I 
remember, concluded with, ' Parewell, my dear friend ; 
God keep you fram whisky— if He ean.' " " 

On the other hand, Dr. Darwin Beeme to hâve been a 
Very large eater. " Acid fmita with eiigar, and ail sorts 
of ereams and butter were bis lusuries ; but he alwaya 
ate plentifully of animal food. This libéral alimentary 
regimen he prescribed to peopie of every âge where 
nnvitiated appetite rende red them capable of following 
ît ; even to infants." 

Dr. Dowaou writes : — 

"I hâve mentioned already that he had in his oar- 
riage a réceptacle for paper and pencils, with which he 
wrote as he travelled, aud in one corner a pile of books; 
but he had also a réceptacle for a knife, fork, and 
spoon, and in the other corner a hamper, containing 
fruit and sweetmeats, cream and sugar. He provided 
also for his horses by baving a large pail lashed to hia 
t-airiage for watering them, as well as hay and oats to 
be eaten on the road. Mrs. Schimmelpenninck saya 
that when lie came on a professional visit to her father's 
house tbey had, as was the custom whenever he came, 
' a lunch eon-tabie set ont wKîi hothouse fruits and West 
India sweetmeats, clotted eream, stilton cheese, &c. 
Wbile the conversation went on, the dishea in his 
vicinity were rapidly emptied, and what,' sbe adds, 
• Dr. DowHon'fi 'Sketch of Dr. Erasmus Darwin," p. 50. 
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' was my astonisliment when, at the end of tlie tliree 
houra cluring which tlie meal had lasted, he expressed 
his joy at heariDg the dressing bell, and lioped diniier 
would soon be announced,' ïiiis was not mère glut- 
toay ; he thought an abuodance, or what moat people 
would consider a superabundance of food, conducive to 
health. ' Eai or he eaten ' ia said to bave been often 
his médical advice. He had especialiy a very high 
opinion of the nutritive value of sugar, and said ' that 
if evei' our improved chemistry should discover the art 
of making sugar froui fossil or aerial matter witliout 
the aBsistanee of végétation, food for animais would 
then beconie as plentifiil as water, and mankind might 
live upon the earth as thick as blados of grass, with no 
restraint to their numbers but want of room.' — Uotanic 
Garden, vol. i. p. 470."' 

" Professional generoaity," says Miss Seward, "dia- 
tinguished Dr. Darwiu's practice. Whilst résident in 
Lichfield he alwaya cheerfully gave to the prieat and 
lay vieavs of ita eathedral and thi'ir fauailiea his adviee, 
but never took fées from any of thera. DïHgeutly alao 
did he attend the health of tlie poor in that city, and 
afterwarda at Derby, and supplied their necessities by 
food, and ail sort of charitable assistance. In each of 
those toivna hia was the cheerful board of almost open- 
housed hûspitality, without extravagance or parade ; 
generosity, wit, and science were his household goda," f 

Of his first marriage th« folio wing account ia 
given : — 



"In 17Ô7 he married Misa Howard, of Ihe ' 
of Liclifield, a blooming and lovely yonng lady of 
eighteen. , . . Mre. Darwin'a own mind, by rature so 
well endowed, strengtheued and expanded in tlie friend- 
ship, conversation, and confidence of bo beloved a 
preceptor. But alaa ! upon her too early youtli, and 
too délicate constitution, tbe frequency of ber maternai 
situation, during tlie first five years of lier marriage, 
had probably a baneful effect. Tlie potent skill and 
asaiduoua cares of him before whom disease daily 
vanislied from tbe frame of others, could not expel it 
radically from that of ber he loved. It was, however, 
kept at bay during thirteen years. 

" Upon tlie distinguiahed happinessof tbose years she 
spoke with fervour to two intimate female friends in tho 
iast week of her existence, which closed at the latter 
end of tlie summer 1770. 'Uo not weep for my im- 
pending fate,' saîd tbe dying angel with a smile of 
unaflected cheerfuhiess. ' In the short term of my life 
a great deal of happioess has beeu eomprised. The 
maladies of my frame were peculiat; tbose of my.bead 
and storaacb which no medicine conld eradicate, were 
spasmodic and violent ; and requîred stronger meaanres 
to render them supportable while they lasted than my 
constitution could sustaîn witbout injury, The perioda 
of exemption from those pains weie frequently of 
several days' duration, and in my intermissions I feit no 
indications of malady. Pain taught me tbe value of 
easc, and I enjoyed it with a glow of spirit, seldom, 
perbaps, felt by the habitually liealtliy. While Dr. 
Baiwin combated and aBSuaged my disease from time 
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to fime, his inclulgenee to ail my wishes, hia active 
désire to see me amiised and happy, proved incessant. 
His house, as you know, has ever beeu the resort of 
people of science and merit. If, from my busbaiid'a 
great and extensive practice, I had mueh lésa of hia 
eociety tlian I wislied, yet tie conversation of hia 
friends, and of my own, was ever ready to enliven the 
lioura of his absence. Aa occasional malady made me 
doubly enjoy health, so did those fréquent absences 
give a zest even to delight, wben I could be indulged 
with his Company. My three boya hâve ever been 
docile and affectionate. Children as they are, I could 
trust them with important secrets, so sacred do they 
hold every promise they make. They scorn deceit and 
falsehood of every itind, and hâve less selfishness than 
generally belongs to chîldhood. Married to any other 
Bian, I do not suppose I could liave lived a tbird part 
of the years which I hâve passed with Dr. Darwin ; he 
has prolonged my days, and he bas bleased them.' 

" Thus died this superior woman, in the bloom of 
life, aincerely regretted by ail who knew how to value 
her excellence, and passionately regretted by the 
Belected few whora she honoured with her persoual and 
coniidential friendshîp." * 

I find Miss Seward's pagea ao fasciiiating, tbat I ani 
in danger offollowiog her even in those parts of her 
work whicli hâve no bearing on Dr. Darwin. I must, 
however, pass over ber account of Mr. Edgewortb and 
of hia friend Mr. Day, tbe anthor of 'Sandford and 
Merton,' " which, by wise parents, is put into every 
' ' Memoirs,' &c., p. Ï4. 
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youthful hand," bnt the description of Mr. Day's por- 
trait cannot be omitted. 

" In the course of the year 1770, Mr. Day etood 
for a full-lengtli picture to Mr. Wright, of Derby. 
A strong likenesa and a dignified portrait were the 
result. Drawn in the open air, the eurrounding sky is 
tempe^uoiia, lurid, dark, He stands leaning his left 
arm against a column inscribed to Hambden (sîc). Mr. 
Day looks upwards, as enthusiastically meditating on 
the contents of a book keld in his dropped right hand. 
The open leaf iB tbe oration of that virtuous potriot 
in the senate, against the grant of ship money, de- 
manded by King Charles I. A flash of lighfning plays 
in Mr. Day's hair, and illuminales tlie contents of the 
volume. The poetic fancy and what were then the 
politics of the original, appear in tho choice of subjeet 
and attitude. Dr. Darwin eat to Mr. Wright about the 
aame period. T}iat wasa simply contemplative portrait, 
of the most perfect resemblance." " 

" In the year 17C8, Dr. Darwin met with an accident 
of irretrîevable înjury to tbe human frame. His pro- 
pensity to mechanica had Uûfortunately led him to con- 
Btruct a very singular carriage. It waa a platform with 
B seat fixed upon a very high pair of wheels, and sup- 
ported in tbe front upon the back of the horse, by 
means of a kind of proboscis which, formiug an arch, 
reached over the hind-quarters of tlie horse, and paased 
tbrough a ring, placed on an uprigbt pièce of iron, 
which worked in a aocket fixed in the saddle. The 
* > Memoira,' &c,, p. 21. 
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hoTse could thus move from one eide of the road to the 
other, quartering, as it is called, at the wiil of the driver, 
whoae conetant attention waa necesaarily employed to 
regulate a pièce of macLinery contrived, but not weîî 
contrived, for that purpose." 

I cannot Iielp the reader to understand the foregoing 
description. " From this whimsical carriage, however, 
the dootor was several times tbrown, and the last time 
he nsed it had the misfortune, from a similar accident, 
to break the pateEa of his right knee, which cansed, as 
it muet always cause, an ineurable weaknesa in the 
fractured part, and a lamenees not very discernible, 
indeed, whon walking on even ground." * 

Miss Seward presently tella a story which reada as 
though it might hâve been told by Plutarch of some 
Greelî or Eoman sage, Much as we must approve of 
Dr, Darwin's habituai sobriety, we shall most of us be 
agreed that a fow more such storiea would hâve been 
cheaply purchased by a corresponding number of lapses 
on the doctor'a part. 

Miss Seward writes : — 

" Since thèse memoirs commenced, an odd anecdote 
of Dr. Darwin's early résidence at Lichfield, was nar- 
rated to a iriend of the author by a gentleman, who was 
of the party in which it bappened. Mr. Sneyd, then of 
Biahton, and a few more gentlemen of Staffordshire, 
prevailed upon tho doctor to join them in an expédition 
by water from Burton to Nottingham, and on to 
Newark. They hod cold provisions on board, and 
plenty of wine. It was midsummer ; the day ardent 
• ' Mémoire,' &□., p. 62. 
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and sultry. The noon-tide meal had been made, and 
the glass bad gone gaily round. It was one of tiiose 
/em instances in which the médical votary of tlie Naîads 
transgressed his gênerai and strict Bobriefy," in which, 
in fiict, he may be said to bave — remembered himself. 

" If not absolntely intoxicated, bis apirita were in a 
higb State of vinous eshilaration. On tho boat ap- 
proacbing Nottingham, within tbo distance of a few 
Ëelds, he surpriscd his companions by atepping, without 
any previous notice, from the boat into the middle of 
the river, and swimming.to shore. They siiw liim get 
upon the bank, and walk cooUy over tho meadowa 
towarda the town ; they called to him in vain, but lie 
did not once tum his bead. 

" Anxious lest he slioiild take a dangeroua cold by 
remaining in bis wet clothes, and uncertain whether or 
not he intended to désert the party, they rowed in- 
Btantly to tho town at which tbey had not desigued to 
hâve touched, and went in seareh of their river-god. 

" In passing through the market-place they saw him 
standing upon a tub, encircled by a crowd of people, 
and resisting the eutreatîes of an apothecary of the 
place, one of his old acquaintances, who waa importuning 
him to his liouse, and to accept oibet raiments till hia 
own could be dried. 

" The party on pressing thtough the crowd were 
aurprised to hear him speaking withont any degree of 
his ufiual stammer : — ' Hâve I not told you, my friend, 
that I bad drauk a considérable quantity of wine before 
I committed myself to the river. You know my gênerai 
sobriety, and as a profeasional man you (ïv,ght to know 
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tbat the miusual existence of internai stimulus would, 
iu its effecta upon tlie System, counteract the exlernal 
cold and moisture.' " 

" Then perceiving Lia eompanions near Lim, he 
nodded, smiled, and waived hia baud, as enjoining thein 
eilence, thus, witbout hesitatioa, addressîng the popu- 
lace ;— 

" ' Ye men of Nottingham, listen to me. Tou are 
ingeuioua and industrioua meclianics. Bj your industry 
iife's eomforts are procured for yourselvea and families. 
If you lose your health the power of being industrioua 
will forsake you, Thai you know, but you may nal 
know that to breatbe fresh aud chauged air constantly, 
is not leas neceasary to préserve heaith than sobriety 
itself. Air beeomes unwholesome in a few houra if the 
Windows are ahut, Open thoae of your sleeping rooms 
whenever you quit them to go to your workshopa. 
Eeep the Windows of your worksiiopa open whenever 
the weather ia not insupportably coid. I bave no interesi 
in giving you this ad vice; remember what I, your 
coantryman and a physician, tell you. If you would 
not bring infection and diseasa upon yourselvea, and to 
your wivea and little ones, change the air you breathe, 
change it many timea a day, by opening your windowa.' 

"So saying, be stepped down from the tub, and, 
retuming with hia party to their boat, they pursued 
their voyage." " 

Oould any missionary be more perfectly sober and 

sensible, or more alive to the immorality of trying to 

effect too Budden a modification in the < 

• ' MEHioirs,' &a., p. 68. 
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he was endeavoiuÏDg to inflnence ? If the men of Not- 

tingham want a statue in their market-place, I would 

reapectfully suggest tbat a siibject is hère afforded them. 

• ■•■•• 

"Dr. Johnson was several times at Lichfield on 
visita to JIrs. Liicy Porter, his daughter-in-law, while 
Dr. Darwin was one of the inhabîtants. Tliey had one 
or two interviews, but never afterwarda sought each 
other. Mutual and strong dislike Bubsisted between 
them, It is curions tbat in Johnson's varions letters to 
Mrs. Thrale, now Mrs. Piozzi, pubhshed by that lady 
after his death, many of them dated from Licbfield, the 
name of Darwin cannot be fonnd, nor, indeed, that of 
any of the ingenious and lettered people who lived 
there; while of ita mère common-life cbaracters tbere 
îs fréquent mention, with many hints of Lichfield'a 
întellectual barrenness, while it could boast a Darwin 
and otbcr men of classical leaming, poetic talents, 
and libéral information," * 

Hère there foUows a pleasant sketch of the principal 
Liebfleld notabilities, which I am compelled to omit. 

" T^ese were the men," exclaims Mias Seward, 
" whose intellectual existence passed unnoticed by Dr. 
Johnson in his depreciating estimate of Lichfield talents. 
But Johnson liked only worskif^ers. Archdeaeon Vyse, 
Mr. Seward, and Mr. Robinson paid ail the respect and 
attention to Dr. Johnson, on thèse bis visita to their 
town, due to liis great abilities, his high réputation, and 
to whatever was estimable in his mîxed character; but 
they were not in the herd that ' paged his heels,' and 
• Mise Seward'8 'Memoira,' p. 69. 



J 



DR. ERASMUS DARWIN'S UFE. 

sunk in servile ailence imder the force o£ bis dogmaa, 
when their hearts and tlieir judgments bore eontrary 
testimony. 

" Certainly, bowever, it was an arduoua bazard to the 
feelings of the Company to oppose in the slightest degree 
Dr. Jobuson's opinions. Hia atentor lungs; that com- 
bination of wit, humour, and éloquence, which ' eould 
make the worse appear the betier reaaon,' that aarcaatic 
contempt of hîs antagonist, never Buppresaed or even 
softened by the due reatraints of good breeding, were 
6u£Ecieot to cloae the lips in hk présence, of men who 
coiild hâve met him in fair argument, on any ground, 
literary or polit ical, moral or characteriatic. 

" Where Dr. Johnson was, Dr, Darwin had no chance 
of being heard, though at least his equa! in genius, hia 
Buperior in science ; nor, indeed, from hia impeded 
utterance, in the company of any overbearîng de- 
claimer; and he wua too intelleetuaHy great to be an 
humble listeuer to Johnson. Therefore he shunned 
him on having experienced what manner of man he 
waa. The anrly dictator felt the mortification, and 
revenged it by affecting to avow his disdain of powers 
too distinguiehed to be objecta of gemiine acorn. 

" Dr. Darwin, iu hia turn, was not much more just to 
Dr. Johnson's geniua, He uniformly spoke of him in 
terma which, had they been deserved, would hâve 
justified ChurchiU's ' immane Pompoao'aa an appellation 
of scorn ; since if his pereon waa hnge, and his mannera 
pompoua and violent, ao were his talents vast and 
powerful, in a degree from which only préjudice and 
reaenfment could withhold respect. 
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" Thougli Dr. Darwin's heeïtation in speaking pre- 
cluded hk flow of coUoquial éloquence, it did not 
jmpede, or at ail lessea, the force of that concîser 
qiiality, vÀt. Of satiric wit he posseased a very peculiar 
species. It waa neither the dead-doing broadside of 
Dr. JohnBon's satire, nor tlie aurora borealia of Gray 
.... whose arcb yet coy and quiet fastidiouaness of tasts 
and fceling, as recoi^ded by Mason, glanced briglit and 
cold through hia eouversation, while it seemed difficult 
to define ita nature ; and while its effccts were rather 
perceived tban feîi, exciting surprise more tban mirth, 
and never awakening the paioed sensé of being the 
object o£ its ridicule. Tbat unique in humorous verse, 
the Long Story, is a complète and beautiful spécimen 
of Gray's singular vein. 

"Uarwiniau wit ia not more eaay to be defined; 
instances will best convey an idea of its character to 
those who never conversed with its posseesor 

"Dr, Darwin was conversing with a brother botanist 
conceming tho plant kalmia, then a just imported 
étranger in our greenbousea and gardens. A lady who 
waa preaent, concluding he had seen it, which in fact he 
bad not, asked the doctor what were the coloura of the 
plant. He replied, ' Madam, the kalmia has precisely 
the coloura of a seraph's wing.' So faiicifuUy did he 
express his want of consciousness concerning the 
appearunce of a flower, whose name and rareness were 
ail be kuew of the matter. 

" Dr. Darwin had a large company at tea. His 
servant announced a Etranger, lady and gentleman. 
The female was a conspicuous figure, ruddy, corpulent, 
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and tall. She held by the ami a little, meek-Jooking, 
pale, effeminate man, who, from his close adhérence to 
the side of the lady, seemed to consider himself as under 
her protection. 

" ' Dr. Darwin, I eeek you not as a phyeieian, but aa 
a Bèlh 'Eiffit. I make this husbaod of mine,' and she 
looked down with a side glance upon the animal, ' treat 
me every summer with a tour through one of the 
Uritish countîes, to explore whateyer it contains worth 
the attention of ingénions people. On arriving at the 
several inns in our route I always search ont tlie man 
of the vicinity most distinguished for his genius and 
taste, and introduce myself, tbat-.he may direct as the 
objecta of our examiuation, whatever is curions in nature, 
art, or science. Lichfield will be our headquarters 
during several days. Come, doctor, whither must we 
go; what muât we investigate to-morrow, and the next 
day, and the next ? Hère are my tablets and pencil.' 

" 'You arrive, madam, at a fortunate juncture, To- 
morrow you will hâve an opportonity of aurreying an 
annual exhibition perfectly worthy your attention, 
To-morrow, madam, you will go to Tutbliry bull- 
running.' 

" The satiric laugh with which he stammered eut the 
last Word more keenly pointed this aly, yet broad rebuke 
to the Tanity and arrogance of her speech. She had 
been up amongat the boughs, and little expected they 
would break under her so suddenly, and with so little 
mercy. Her large foaturea awelled, and her eyee 
flashed with anger — ' I was reeoratnended to a man of 
genius, and I find hîm insolent and ill-bred.' Then, 
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gathering ap her meek and alarmed hnsband, whom 
she had loosed when slie first spoke, uiider the shadow 
of her broad arm and shoiilder, ahe stnitted ont of the 
room. 

" After the departure of this curioua couple, bis 
guests told tbeîr hoat he had been very unmerciful. 
*I cboae,' replied he, 'to aveuge the cause of the little 
man, whose nothingneas was so ostentatioualy diaplayed 
by bis Itidy-wife, Her vanity haa had a sniart etnetîc. 
If it abates the aymptoma, sbe will hâve reaaon to tbank 
her phyaician who adminiatered without hope of a 
fee.' " • 

"In the apring of 1778 the children of Colonel and 
Mrs. Pôle of îtadbuTn, in Derbyshire, had been injured 
by a dangeroua quantity of the cicuta, injndicioualy 
adminiatered to thera in the hooping-cough by a 
phyaician of the neiglibourbood. Mra. Pôle brought 
tbem to the houae of Dr. Darwin in Liehfield, remain- 
ing wjth them fhere a few weeks, till by hia art the 
poison was expelled from their constitutiona and their 
heaith restored. 

"Mrs. Pôle waa then in the fuit bloom of her yoiith 
and beanty. Agreeable featurea ; the glow of liealth ; 
a fine form, tall and gracefui ; playful aprightlineaa of 
mnnner; a benevolent heart, and maternai affection, 
in ali its unwearied oares and touching tendemeaa, con- 
tributed to inspire Dr, Darwin'a admiration, and to 
aecure bis eateem." t 

"In the autumn of tbis year" (1778) "Mrs. Pôle of 

Eadburn waa taken ill ; her diaorder a violent fever. 

• ' Mémoire,' 4c., p. S4. t Ibid., p. 105. 
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Dr, Darwin was oalled io, and never perfaaps since the 
death of Mrs. Darwin, prescribed with such deep 
anxiety. Not being requeeted to continue in the 
house during the ensuiog night, whieh he apprehended 
might prove critica], he passed the remaining Lours till 
day-dawu beneath a tree opposite her apartment, watch- 
ing the passing aod repassing lights in the chamber. 
During the period in whioh a life so passionately valued 
was in danger, he paraphrased Petrarch'a celebrated 
sonnet, narratîng a dream whose prophecy was accom- 
plished by the death of Laura. It took place the 
night on which tlie vision arose amid his slumber. 
Dr. Darwin estended the thought of that sonnet into 
the following elegy : — 

" Drcad dreom, that, hoveiing in the midnight air, 
Clasp'd with thy duaky wing mj achingbead, 
While to imaginiitiou'a startled ear 
Toll'd tha alow bel!, fbr bright Eliïa dead. 

" Stretolied on lit>r sable bier, the grave beaide, 

A anow-whito ahroud her breathleas boaooi bonnd, 
ffer her wau brow tbo nitmic laoo maa tied. 
And luvea aud viitues huug tlieir garlaada round. 

" From Oioso cold lipa did aofteal aociînts flow ? 

Round that palu mouth di-d swcetuat dimplea plaj î 
Ou thie dull ch^ek the rose of beaaty blow, 
Aud those dim ejes diOuae celealiaJ day ? 

" Did tliis cold hand, anaskiog Want relieve. 
Or waka tJie lyre to every rapturous aound? 
How sad for otlier'a wue this bru^mt nould hearel 
How light tbis heart for other's tranaport boundi 

" Benta QOt the bell again? — Heaveus, do I wafce? 
Why heave my aigba, why gush my tears anew î 
Uureal forma my trembling doubts mialake, 
And frantio Bonov feors the vieion true. 
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'■ Dreama to Eli^a benil thy airy fliglit. 
Go, tell my cbarraer ftll my tendet feiira, 
How love's fond noea alarm the Hilunt ci^bt, 
And Blocp my pillow in unpitïed taara." 

Unwilling as I am to extead tliis memoir, I must 
give Misa Seward's criticiain on the foregoing. 

" The second verse of tUis cbarming elegy afifords an 
instance of Dr, Darwin'g too exeluaive dévotion to 
distinct picture in poetry ; thot it sometimes betrayed 
him into bringing objecta so preciaely to the eye as to 
lose in such précision their powec of striliing forcibly 
on tlie heart. The pathos in the second veree îs much 
iojured by the words ' mimio lace,' which allude to the 
perforated borders on th& shrond. The expression ia 
too minute for the solemoity of the subject. Certainly 
it cannot be natural for a sbocked and agitated mind 
to observe, or to describe witb such petty acciiracy. 
Besides, the allusion is not snfBciently obvious. The 
reader pauses to consider what the poet means by 
' miniic lace.' Such pauses deaden sensation and break 
tbe course of attention. A friend of tbe doctoi's 
pleaded gteatly that the lïne might run thus : — 
" On lier wan brow tba shadoicy craps was tied ; " 

Inattention to the 
was also pointed out 
im is addressed : 



but the altération W£ 

rules of grammar in the first verse 

to bim at the same time. The drf 



" Dieod dream, that claaped my acliicg he&d," 

but nothiug is said to it, and therefore the eense is left 
unfinished, while the elegy proceeds to give a picture 
of the lifeless beauty. The same friend sugi 
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which would hâve remedied tbe defect. 



" Dread mas tke dream timt in tbe midnight air 
Clssped with its duaky wing my achiag bead, 
While to ■' &<:., ko. 

" HeDce not only the graramatin error wûuld liave 
been doue away, but the grating aouiid produeed by the 
near allitération of the harsh dr in ' drea.d dre&m ' 
removed, by placing those words at a greater distance 
from each other. 

"This altération was, for the saine reason, rejected. 
The doctor would not spare the word hovering, which 
he said etrengthened the picture ; but surely the image 
ought not to be elaborately précise, by which a dream 
ÎB transformed into an animal with black wings." * 

Then Mrs. Pôle got well, and the doctor wrote more 
verses and Miss Seward more criticism. It was not for 
nothing that Dr. Johnson came down to Liehfield. 

In 1780 Colonel Pôle died, and his widow, still 
young, handsome, witty, and — for those daya — rich, 
was in no want of suitors. 

"Colonel Poie," saya Miss Seward, "had numbered 
twice the years of his fair wife, His temper was said to 
hâve bcen peevish and suspicions ; yet not beneath 
those circumstances had her kind and cheerful atten- 
tions to him grown cold or remiss. He left her a 
jointure of 600Ï. per annum, a son to inherit his estate, 
and two female children amply portioned. 
• ' Memoiw,' &e., p. 120. 
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" Mrs. Pôle, it bas already been remarked, had much 
vivacity and sportive humour, with very engaging 
franknesg of temper auj mannera. Eavly in her 
widowhood she was ralliod in a large company upon 
Dr. Darwin's passion for her, and waa asked what she 
would do with her captive philosopher. ' He is not 
very fond of churches, I believe,' said she, ' and even if 
he would go there for my sake, I shall searcely follow 
him. He is too old for me.' ' Nay, Madam,' was the 
answer, 'what are fifteen yeara on the right aide?' 
She replied, witli au arch smile, ' I haye had so much of 
that right aide.' 

" This confession waa thought inanspicious for the 
doctor's hopes, but it did not prove so. The triumph 
of intellect was complète." * 

Mrs. Pôle had taken a strong dialike to Lichfield, 
and had made it a condition of her marriage that 
Dr. Darwin should not réside there afier he had 
married her. In 1781, therefore, immediately after his 
marriage, he removed to Derby, and continued to live 
there tili a fortnight before his death, 

Hère he wrote 'The Botanic Garden' and a great 
part of the ' Zoonomia,' Those who wish for a detailed 
analysis of ' The BotaDic Garden ' eau hardly do better 
than turn to Miss Seward's pages. Opening them at 
random, I find the following : — 

" The mention of Brindley, the father of eonamercial 
cauals, bas propriety as well as happiness. Similitude 
for their course to tlie sinuous track of a serpent, 
producQS a fine picture of a gliding animal of that 
* 'Memoira,' &a., p. 119. 
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apeeîes, and it is succeeded bj thèse supremely happy 

lines : — 

" ' So with Btrong aniifl imraortal Brindiey leads 
His long canalfl, and parte the vtlvet meadd ; 
Winding in lui^id liries, the watory niaaa 
Mines tlio fnxa rock, ur loada the ileep morasa ;' * 



" The mechaiiism of the pump is next described with 
curious ingenuity. Common as is the machine, it is not 
uanorthy a place in this splendid composition, as being, 
after the sinkîng of wells, the earliest of thoae inven- 
tions, which in sitnations of exterior oridness gave 
ready accession to water. This fatniliar object is illus- 
trated by a picture of Maternai Beauty administering 
sustenance to her infant." t 

Hère we will leave the poetîcal part of the 'Botanic 
Garden.' The notes, however, to wiiich are " still," as 
Dr. Dowson says, " instructive and amusing," and con- 
tain matter which, at the time they were written, was 
for the most part new. 

Of the 'Zoonomia' thereiano occasion to Bpeak hère, 
os a siifficient numher of extracts from thoae parts that 
concem ua as bearing upon évolution will be given 
presently. 

Ou the IStli of April, 1802, Dr. Darwin had written 
" one page of a very sprightly lettet to Mr. Edgeworth, 
describing the Priory and his purposed altérations 
there, when the fatal signal was given. He rang the 
bell and ordered the servant to send Mrs. Darwin to 
him. She came immediately, with his daughter, Miss 
Emma Darwin. They saw him shivering and pale. 
• ' Mcmoirs,' Ac-, p. 249, t ' Memoirs,' 4c., p. 250. 
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He desired them to send to Derby for hia surgeoD, 
Mr. Hadley. TLey did bo, but ail was over before be 
coiild arrive. 

" It Wfts reported at Liebfield tbat, perceiving bimself 
growing rapidly worse, he said to Mrs. Dar«iu, 'My 
dear, you must bleed me instantly.' 'Alas! Idare not, 

lest ' ' Emma, wîU you ? There is no time to be 

lost,' ' Yes, my dear father, if you wili direct me.' At 
tbat moment he sank ioto his chair and espired." " 

Dr. Dowson gives the letter to Mr. Edgeworth, which 
is as follows; — 
■' Dear Edqkwobth, 

" I Bin glnd to flnd that yon etill amuse yourself nith laechginifini, 
in «pito of tho troubles of Ireland. 

" Tho U9£ of tuming aside or downwards the claw of a tablo, I don't 
Heo ; as it muBt Qiea be rearcd ngainat a nall, for it trill not itand 
alone. If tbe use be for cartiage, thu feet may ebut up, like the ubooI 
brasa feet ot B reflecting telËScopo. 

" We hâve nll been now renoïed from Derby abont a fortnight, to 
the Priory, and ail of us like om oliange of situation. We hâve ft 
pleaeant hoiiie, a good garden, ponda full of fish, and a pleasing lalley, 
«omewbat like Bhenatone'B — deep, nmbmgeonâ, and nitti a talkative 
BtKam rnuuing domi it. Oar house is Dcar tlie top oT the valley, 
well Bcreened by hilla from tlte eaet and nortlt, and opeQ to the soDtb, 
nhcre at four milea distance we ses Derby tower. 

" Four or mora atrong springs rise near tbe hoaae, and liavo formed 
the Valley whiob, like that af Petraioh, may be called Val Chinaa, oa 
it begius, or is shut at tbe ntoation of the bouse. I hope you like 
the description, and hope Carther that yourself and any part of youi 
iamily will Bometimes do ua tho pleasure of a visit. 

"Pray tell the authorea3"CMiBflMarhk Edgeworth) '' that tho water- 
nympba of ow valley will be huppy to aaaist her next novel. 

" My hooli«UeT, Mr. Johnson, will not begin lo print the ' Temple 
<^ Nature ' till the priée of paper ia Sied by Farliament. I suppose the 
pieacnt duty is paid " 

At thèse worda Dr. Darwin'a peu stopped. "What 
followed was written on the opposite side of the paper 
by another hand. 
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CHAPTER XIII. 

PHtLOSOPHY OP DR. ERASMUS DARWIN. 

OoNBiDERiSG the wide repafatîon enjoyed by Dr. Dar- 
win at the beginning of this ceutury, it is siirprising 
how completely he bas been loat sight of. Tbe ' Botanic 
Garden' waa translated into Portugaese in 1803; 
tbe ' Loves of tbe Plants ' into French and Italian in 
1800 and 1805; wliile, as I bave already said, tbe 
' Zoonomîa ' bad appeared some years earlier in Ger- 
many. Paley'a ' Natural Tbeology ' is written through- 
ont at the ' Zoonomia,' thoiigh be is careful, more suo, 
never to mention thia worb by name. Pnley's succesB 
was probably one of the ebief eauses of tbe neglect 
into whicb tbe BufFonian and Darwinian syatenM fell 
in this country. Dr. Darwin is as réticent about teleo- 
logy as Buffon, and presumably for tbe same reason, 
but tbe évidence in l'avour of deaign was too obvioua ; 
Paley, tberefore, witb his usaal keen-sightedness seized 
upon this weak point, and bad tbe battle ail bis own 
way, for Dr, Darwin died the same year as that in 
whicb tbe ' Natural Theology ' appeared. Tbe unfor- 
tnnate failure to aee that évolution involvea design and 
purpose as neeesaarily and far more intelligibly thaa 
the tbeological view of création, bas retarded our 
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perception of many important facts for three-quartera 
of a century. 

However thia may be, Dr, Darwîn's nanie has been 
but little before the public dnring the controversies of 
t!ie last thirty years. Mr. Charles Darwin, iudeed, in 
the " historical eketch " which be hae prefixed to the 
later éditions of bis ' Origin of Species,' aaye, " It is 
curiouB how largely my grandfather, Dr. Eraemus Dar- 
win, antîcipat«d the views and erroneous gronnda of 
opinion of Lamarck in lus ' Zoonomia,' vo!, i. pp. 500- 
510, publiahed in 1794:." ■ And a few lines lower 
Mr. Darwin adds, " It ia ratlier a singular iiistance of 
the manner in 'wbich similar views arise at about the 
same time, that Goethe in Germany, and Geoffroy St. 
Hilaire (aa we sliaU imraediately see) iu France, came 
to the same conclusion on the ' Origin of Species ' in 
the years 1794-1796." Acqnaintance with Buffon'a 
work will esplain mucb of the aingularity, wliile those 
who hâve any knowledge of the writings o£ Dr. Darwin 
and Etienne Geoffroy St. Hilaire will be aware that 
neither woiild admit the other as "coming to the 
same conclusions," or even nearly so, aa liimself. Dr. 
Darwin goes beyond bis siiccessor, Laraarck, while 
Etienne Geoffroy does not even go so far as Dr. Darwin'a 
predecesaor, Buffon, bad thougbt fit to let himself be 
known as going. I hâve found no other référence to 
Dr. Darwin in the 'Orifçin of Species,' except the two 
just given from the same note. In the first édition I 
find no mention of bim. 

The cbief faiilt to be found with Dr. DarwJn'a trea- 
" 'Origin of BperieH,' note od p. ijv. 
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tiae on eTolution is that there is not enougli of it ; what 
there ia, so far from being " erroneons," is admirable. 
But 80 great a subject shoiild hâve had a bock to itsell', 
and not a mère fraction of a book. If bis opponents, 
not venturing to dispute witb him, passed over one 
book iu silence, be should bave followed it np with 
anotber, and another, and another, year by year, as 
Buffon and Lamarck did ; it is only tbus that men can 
expect to succeed against Tested interests. Dr. Darwin 
could speak witb a freedom that waa denied to Buffon. 
He took Buffon at bia word aa well as he could, and 
carried out bis priuciplea to what be conceived to be 
their logical conclusion. Tliis was doubtless what 
Boâbn bad desired and reekoned on, but, as I bave 
said already, I question how far Dr. Darwin underetood 
Buffon'a humour; he does not présent anyof tbe pheno- 
mena of baving doue so, and therefore I am afraid he 
must be said to hâve missed it. 

Like Buffon, Dr. Darwin bad no wisb to see far 
beyond tbe obvions ; he missed good thinga aornetimes, 
but be gained more tban he lost ; be knew that it ia 
alwaya on tbe margin, as it were, of the self-evident 
that the greatest purcbase against tbe neareat diffienlty 
Î8 obtainable. His life waa not one of Hereulean effort, 
but, like the lives ot ail thoae organisms tbat are most 
likely to develop and transmit a useful modification, it 
waa one of well-suatained aetîvity ; it waa a long-conti- 
nued keeping open of the Windows of hia own mind, 
mucb after the advice be gave to the Nottingham 
weavers. Dr. Darwin knew, and, I imagine, quite iu* 
atiuctively, that notbing tends to oversight like over- 



Beeing. He does not trQuble himself about tbe origin 
of HIe ; as for the perceptions aiid reasonÎDg facultiee 
of animais and plauts, it is enough foi Iiim that 
animais and plants do tliîngs which we say involve 
BenBation and cousciousoess wheu we do ttiom our- 
eelves oi see otbers do tliem. If, then, plants and 
animais appear as if they felt and understooci, let the 
matter rest there, and let us say they feel and under- 
Btand — being guided by the common use of language, 
rather than by au y theurios conceming brain and 
nervous System. If any young writcT happons to be 
in want of a subject, I beg to suggest that he may 
ând bis opportonity in a 'FhUosophy of the Supei- 
ficiai; 

Thongh Dr. Darwin was more deeply impressed than 
Buffon with the oneness of personality between parente 
and offspring, so that thcae latter are not " new " créa- 
tures, but " elongations of the parents," and hence " may 
retain some of the habits of tbe parent System," be dîd 
not go on to infer definitely ail that he might eaaily 
hâve inferred from Buch a pregnant premiss. He did not 
refer the ropetition by offspring, of actions which their 
parents bave done for many générations, but which 
they oan never hâve seen those parents do, to tbe 
memory (in the strict sensé of the word) of their 
baving done those actions when they were in the per- 
Bons of their parents ; which memory, thougb dormant 
ontil awakened by the présence of associated ideae, 
becomes promptly kindled iuto activity wben a smOS- 
oieot number of thèse ideas are reproduced. 

Tbis, I gatber, is the theory put forward by Profes- 
aor Eeriog, of wlioso work, however, I know no more 
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tlian ÏB told us by Professor Eay Lankeater in an article 
whifh appeared in 'Nature,' July IStli, 187G. This 
theory seems to be adopted by Professer Haeekel, aud 
to receive support from Profesaor Ray Lankester bim- 
Belf. Knowiug no German, I bave been unable to 
make myself acquainted witb Prafessor Hering's posi- 
tion in détail, but it« similarity to, if not identity with, 
that taken by myself subsequenfly, but indepeudently, 
in ' Life and Habit,' seems sufficiently establisbed by 
the following extraets ; it is to be wished, howeTer, 
that a fall account of this lecture were acceesible to 
English readers. The extracts are as follows : — 

" Professor Hering bas tbe merit of introducing some 
striking phraseology into bis treatment of tbe subject 
whicb serves to emphasize the leading idea. He points 
ont that since ail transmission of ' qualities ' from cell 
to cell iu the growth and repair of one and the same 
organ, or from parent to offspring, is a transmission of 
vibratious or affections of material particles, wbether 
thèse qualities manifest themselvea as form, or as a 
faeility for entering on a given séries of vibrations, 
we may speak of ail such pbenomena as ' memory,' 
wbether it be tbe conscious memory exhibited by the 
nerve cells of the braîn or the uneonscious memory xto 
call habit, or the inherited memory we call instinct ; or 
whetber, again, it be the reproduction of parental form 
and minute structure. AU equally may be called the 
' memory of living matter.' From the earliest exist- 
ence of protoplasm to the présent day the memory of 
living matter is continuons. Thougb individuals die, 
tbe universal memory of living matter is carried on. 

" ProfesBor Hering, in short, helça -mî. \a ^ çsssa.- 
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prehenBÎve conception of the nature of heredity and 
adaptation, by giving ns the term ' memory ' cotiscioua 
or unconscious, for tbe continuity of Mr. Herbert 
Spencer's pokr foices, or polarities of phyeiological 
nuits. 

" The undulatory movenient of the pinstidules is tiie 
key to the meclianical explanation of ail the essential 
pbenomena of lîfe. Tbe pluatidules are liable to bave 
their midulations afEected by every extemal force, and, 
once modified, the movement doeB net retum to its 
pristine condition. By assimilation they conlinually 
jncreaae to a certain point in size, and tben divide, and 
thuB perpetuate in tbe undulatory moyement of succes- 
sive générations, the impressions or résultants due to 
the action of extemal agencies on individual plastidules. 
This is Memory. AU plastidules possess memory ; and 
Memory wbich we eee in its ultimate aualysis is iden- 
tical with reproduction, is tho distinguishing feature of 
the plastidule ; la that which it alone of ail molécules 
possesses, in addition to the ordinary properties of the 
physicist'a molécule ; is, in fact, that whic-h diatin- 
guishea it as vital. To tbe sensîtiveness of the move- 
ment of plastidules is due Variability — to tbeir 
unconscious Memory the power of Hereditary Trana- 
mission. Ab we know them to-day they may 'bave 
learnt little, and forgotten notbiiig' in one organism, 
and ' bave learnt much, and forgotten much ' in 
anotber ; but in ail, tbeir memory if sometiraea frag- 
mentary, yet reaobes bact to the dawo of life upon the 
earth. — E. Ray Lankester." 
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Nothing eau well be plaiaer and more uncompromis- 
ing than the above. ProfeSBor Hering would, I gather, 
no less tliau myself, refer the building of îts nest by a 
bird to the intense — but unconscioua, owing to its very 
perfection and îutensity — reeollection by the bird of 
the nests it built when it waa in the persona of its aii- 
ceators; this memory would begin to stimulate action 
when the surrounding associatioiia, sucb aa température, 
atate of végétation, &c., reminded it of the time when it 
had been in the babit of beginning to build in countlesa 
paat generationa. Dr. Darwin does not go so far aa thia. 
He aaya that wild birda choose spring as their building 
time " from their acquired knowledge that the mild 
température of the air is more convenient for liatching 
their eggs," and a little lower down he speaka of the 
faet that gramiuivoroug animala generally produee their 
young in spring, as " part of the traditional knowledge 
which they learn /rom the example of their parents." * 

Again he saya, that birda " aeem to be instructed 
how to build their neats from tJteir observation of that 
in which they were educated, and from their knowledge 
of those thinga that are raoat agreeable to their touch 
in respect to warmth, cleanliuees, and atability." 

Had Dr. Darwin laid firnily hold of two superficial 
facts coneerning memory which we can ail of us test for 
ouvaelves — I mean ita dormancy until kindled by the 
return of a sufScient uumber of associated ideas, and 
its unselfconseiousness upon becoming intense and 
perfect — and had he eonnected thèse two facts with the 
unity of life through succeasive generationa — an idea 
• ' Zoonomia,' ^ol. i. p. 170. 
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which plainly haunted him — he would hâve been saved 
from Laving to refer instinct to imitation, in the face 
of tbe fact that in a thousand iustancea the créature 
imifating can never hâve seeti its model, save when it 
waa a part of ita parents, — seeing what they saw, 
doing what they did, feelïng as they felt, and remem- 
bering what they remerabered. 

Miss Seward tells us that Dr. Darwin read hia 
chapter on inatinct " to a lady who was in the habit of 
rearing canary birda. She obaerved that the pair 
which he theii saw building their nest in her cage, 
were a maie and feraale, who liad been hatched and 
reared in that very cage, aud were not in existence whçn 
the moBsy cradle was fabricated in which they first saw 
ligbt," She asted him, and quite reasonably, " how, 
upon hia principle of imitation, he could account for 
the nest he then saw building, being construeted even 
to the précise disposai of fivery liair and shred of wool 
upon the model of ihat in which the pair were born, 
and on which every other canary bird's nest is con- 
strueted, when the proper materials are furnished. 
That of the pyefinch," she added, " is of much compacter 
form, warmer, and more comfortal)Ie. Pull one of theae 
nesta to piecea for its materials ; and place another 
nest before thèse canary birds as a pattem, and aee if 
they will make the slightest attempt to îmitate their 
model ! No, the resuit of their labour will, upon 
instinctive hereditary impulse, be oxactiy the slovenly 
little mansion of tlieir race, the same with that which 
their parents huilt before themselves were hatched. 
The Doctor could not do away the force of tiiat single 
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fdct, with whieh his System wna incompatible, yet he 
maintaîned that aystem with pliilosophic sturdinesa, 
though expérience brought confutation from a thousand 
sources." • 

As coramonly happens in sucb disputea, both were 
right and both were wrong. The lady was right in 
refusing to refer instinct to imitation, and the Doctor 
was right ia maintaining reason and instinct to be but 
différent degrees of perfection of the same mental pro- 
ceases. Had he subatituted " memory " for " imitation," 
and asted the lady to defîne " samenees" or "personal 
identity," be would bave aoon secured his victory. 

Tbe main fact, compared with which ail ebe is a 
matter of détail, is the admission that instinct is only 
reaaon become habituai. Thia admission involvea, con- 
scioualy or unconsciously, the admission of ail tbe 
principles contended for in ' Lifo and Habit ' ; principles 
which, if admitted, make tbe facts of heredity in- 
telligible by showing that they are of the same eba- 
racter as other facts which we call intelligible, but 
déniai of which makes nonsense of half the terms in 
common use eoncerning it. For the view that instinct 
is habituai reason involyea sameness of personality 
and memory as common to parents and olïspring ; it in- 
Tolvea also the latency of that noemory till retîndled by 
the retum of a sufficient nuraber of its associated ideas, 
and points the unconsciousnesa with which habituai 
actions are performed. Thèse principles being grasped, 
the infertility inter se of widely distant species, the 
commonly ohaerved sterility of hyhrids, the sterility of 
* Mias Beward's ' Mémoire,' &c., p. 191, 



204 EVOLUTION, OLD AND NEW. 

certain animais and plants under confinement, the 
pheuomena of old âge aa well as thoee of growth, and 
the principle which underlies longevity and alternate 
générations, follow logica,lly and coherently, as I 
ahowed in ' Life and Habit.' Moreover, we find that 
the tenus in common use show an unconscioua sensé 
that some such view as I liave insisted on was wanted 
and would conie, for we find them made and to hand 
already ; few if any will reqnire altering ; ail that is 
neeessary is to take common wotds according to their 
common meaninga. 

Dr. Darwin is very good on thîs head. Hère, as every- 
where throughout his work, if things or qualities ap- 
pear to reeemble one anotber sufEciently and without 
auch traita of unlikeness, on doser inspection, as sball 
destroy the likeness which was apparent at first, he 
connecta them, ail théories notwithetanding. I hâve 
given two instances of his tnanner of looking at instinct 
and reason.* " If tbese are net," he concludea, "déduc- 
tions /rowi thé.r ovm previous expérience, or observation, 
ail the actions of maukind must be resolved into 
instinct a." ^ 

If by " previoua expérience " we could be sure that 
Dr. Darwin persistently meant " previoua expérience in 
the peraons of their ancestora," he would be in an 
impregnable position. As it is, we feel that tbough he 
bad caught sight of the truth, and bad even held it in 
bis hands, yet aomehow or other it just managed to 
slip through his fingers. 
Again he writea : — 
* See p, uaof thîa volume. t 'Zoononùa,' vol. i. p. 164. 
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"So fliea bura themaelves in candies, deceived like 
mankind by the misapplication of their knowledge." 
Agoin: — 

" An ingenious pliilosopher haa lately denied that 
animais can enter into eontracts, and thinka this 
an esBential différence between them and the human 
créature: but does not daily observation convinee us 
that tbey form contracta of friendship with each other 
and with mankind ? Wliea puppîes and kittens play 
together is tliere not a tacit contract that tbey wîU not 
hurt each other ? And does not your favourite dog 
expect you should give him Lis daily food for hia 
services and attention to you? And ihus bartera his 
love for your protection ? In the same manner that ail 
contracta are made among m en that do not underatand 
each other's arbitrai-y language," * 

One more extract from a chapter full of excellent 
passages mnst sulEce. 

" One circumstance I shall relate which fell under 
my own eye, and ehowed the power of reason in a waap, 
as it is exerciaed among men. A waep on a grave! 
vfalk had caught a fly nearly as large as hinaself; 
kneeling on the ground, I observed hîm aeparate the 
tail and the head from the body part, to which the 
wings were attached. He then took the body part in hia 
pawB, and rose about two feet from the ground with it ; 
bnt a gentle breeze nafting the wings of the ily tumed 
him round in the air, and he settled again with his prey 
upon the gravel, I then diatinctly obaerved him eut 
ofF with his mouth first one of the wings and then the 
• 'ZoonomiB,' p. 171. 
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other, after 'which he flew away with it, unmolested by 
the wind. 

" Go, proud reaaoner, and cal! the wotm thy 
sifiter I " • 

Dr. Darwin's views on the eaaential uoity of animal 
and vegetable life are put forwanl in t!ie following 
admirable cbapter on " Vegetable Animation," which 1 
will give in fuU, and which is confirmed in ail im- 
portant respecta by the latest conclusiona of our beat 
modem scientists, so, at least, I gatherfrom Mr. Francis 
Darwin's iuteresting lecture.t 

"I. J. The fibres of the vegetabie world, as well as 
those of the animal, are excitable into a variety of motion 
by irritations of external objecta. Thia appeara par- 
ticularly iu the mimosa or sensitive plant, whose leavea 
contract on tbe sbghtest injary: the Dioniea museipuîa, 
which was lately brongbt over from the marsbea of 
America, présents ns witb another curions instance of 
vegetable irritability ; its leaves are armed with spinea 
on their upper edge, and are spread on the ground 
around the stem ; when an insect creeps on any of them 
in its passage to tbe flower or seed, tbe leaf sbuts up 
like a steel rat-trap, and destroys ita encmy. î 

"The varions aecretions of vegetablea as of odour, 
fruit, gum, resin, wax, honey, seem brougbt about in 
the same manner as in the glands of animais ; the taste- 
leaa moisture of tbe earth is converted by tbe hop plant 
into a bitter juice ; aa by tbe eaterpillar m the nut- 
shell, the sweet powder ia converted into a bitter powder. 
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While tho power of absorption in the roots and barks 
of vegetables ia exeited into action by the fluids applied 
to their moutlis like the lacteals and lympbaties of 
animala. 

"2. The indiyiduala of tlie vegetable world may be 
cousidered as inferior or lésa perfect animais ; a tree ia 
a congeries oi many living buda, and in thia respect 
resembles the branches of the coralline, whicli are a 
congeries of a multitude of animala. Each of thèse 
buda of a tree bas ita proper leavea or petala for lunga, 
pioducea itaviviparonaor ita oviparoua offspring in buda 
or seeda ; haa ita own roota, which, exteuding down the 
atem of the tree, are interwoTeu with the roota of the 
other buda, and form the bark, which ia the only living 
part of the atem, is nnnually renewed and is anperin- 
duced upon the former bark, which then dies, and, with 
ita atagnated juicea gradually hardening into wood, 
forms the concentric circlea which we see in blocka of 
timber. 

"The foUowing circumatances évince the individu- 
ality of the buda of trees. First, there are many trees 
whoee whole internai wood ia perished, and yet the 
branohea are végète and healthy. ëecondly, tlie fibres 
of the bark of treea are chieily longitudinal, resembling 
roots, aa is beautifuUy aeen in those prepared barka 
that were latoly brought from Otaheita, Thirdly, in 
horizontal wounda of the bark of trees, the fibres of the 
upper lip are alwaya elongated downwards hke roots, 
but those of the lower lip do not approach to meet 
them. Fourthly, if you wrap wet moas round any joint 
of a vine, or cover it with moist earth, roota will shoot 
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out from it Fiftlily, by the inoculalion or engroftiBg 
of trees many fruits are produced from one stem. 
Sixthly, a new tree is produced from a branch plucked 
from an old one and set in the ground. Whence it 
appears that the buds of deciduoua trees are so many 
annual plants, that the bark is a coDtexture of the 
roots of each individual bud, and that the internai wood 
is of no other use but to support them in the air, and 
that thus they resemble the animal world in tbeir 
individuality. 

" The irritability of plants, like that of animais, appears 
liable to be increased or decreased by habit ; for those 
trees or shrubs which are brought from a colder climate 
to a warmer, put out their leaves and blossoms a fort- 
nigbt sooner than the indigenous ones. 

" Professor Kalm, in his travela in New York, observes 
that the apple trees brought from England blossom a 
fortnight sooner thau the native ones. In our country, 
the shrubs that are brought a degree or two from the 
north are observed to flourish better than those which 
come from tlie south. The Siherian barley and cabbage 
are said to grow larger in this climate than the similar 
more southeru vegetables ; and our hoai-ds of roots, as 
of potatoes and onions, germinate with less beat in spring, 
after they bave been aceustomed to the winter'a cold, 
thao in autumn, after the summer's beat. 

" II. The stamens and yiistils of flowers show évident 
marks of sensibility, not only from many of the stamens 
and some pistils approacliing towards each olher at the 
aeason of imprégnation, but from many of them closing 
their petals and calyxes during the cold part of the 
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day. For thts cannot be ascribed to irritation, b 
cold means a defect of the stimulus of heat ; but as the 
want of accuatomed atimuli producea pain, as in coldness, 
Lunger, and thirst of animais, tbese motions of vege- 
tables in cloaing up tbeir flowers raust be ascfibed to 
the diaagreeable sensation, and not to tbe irritation of 
cold. Otliers close up thcir lijaves during darknesH, 
whieh, like the former, cannot be owiug to irritation, as 
the irritât ing material ia withdrawn. 

" ïlie approacb of the anthers in many flowers to the 
stigmas, and of the pistils of some flowers to the anthers, 
must be ascribed to the passion of love, and hence 
belongs to sensation, not to irritation. 

" III. That the vegetable world possesses Bome degree 
of voluutary powers appeara from their necessity to 
sleep, wbich we bave shown in Section XVIII. to 
cousist in the temporary abolition of Toluntary power, 
Tbis voluntary power seema to be exerted in the 
circular movement of the tetidrib of the vines, and 
other climbing vegetables ; or in the eSbi-ts to turn the 
upper snrfaces of tbeir leaves, or their flowers, to the 
light. 

" IV. The associations of fîbrous motions are observ- 
able in the vegetable world as weU as in the animal. 
Tbe divisions of the leaves of the seneitive plant hâve 
been accustomed to eontract at tbe same time from tbe 
absence of light ; bence, if bj any other ciroumstance, 
as a slight stroke or injury, one division is irritated 
into contraction, the neighbouring ones eontract also 
from their motions being a=sociated with tbose of the 
irritated part. So the varions stamina of the class of 



ËVOLUtiON, OLD AND NEW. 

gyngenesia liave been accustomed to contract together 
in the evening, and thence if yon stimulate any one of 
them with a pin, accordin;^ to the ex[ierimeiit of 
M. Colvolo, they a!l contract from their acquired aaso- 
ciations. 

"To évince that the coUapsing of the senaitive plant 
ia not owing to any mechanical vibrations propagat«d 
along the whole braiich when a single leaf is stmck 
witb the rïnger, a leaf of it waa slit with Bbarp Bcisaora, 
with as little disturbance as possible, and aome seconds 
of time passed before the plant seemed sensible of the 
injury, and tben the whole brandi collapsed as far as 
the principal stem, Thia experiment was repeated 
eeveral times with the least possible impulse to the 
plant 

"V. 1, For the numerous circumstances in which 
vegetable buds are analogons to animais, the reader is 
referred to the additional notes at the end of ' Botanie 
Garden,' Part I, It is there shown that the roots of 
vegetables resemble the lacteal system of animais ; the 
sap vesselB in the early spring, before their leaves 
expand, are analogons to the plai^ental veasels of the 
fœtus ; that tbe leaves of land plants resemble lungs, 
and those of aquatic plants the gills of fisb ; that there 
are other Systems of vessels resembiing the vena por- 
tamm of quadrupeds, or the aorta of fish; that tbe 
digestive power of vegetables is similar to that of 
animiils converting the fiuids which they absorb into 
sugar ; * that tbeir seeds resemble the eggs of animais, 

• ' On the Bigoalivo Poweca ot Plents.' See M(. Francis Darwin a 
teetare, alreadj lefoiied lo. 



i 



PHILOSOPHY OF DR. ERASMUS DARWIN. 

and their buds and bulbs their viviparous offspring ; 
and lastly, that tfae anthers and stigmaâ are rcal animais 
attached to tbeir parent tree like polypi or coral inseots, 
but capable of spontaneous motion ; tliat they are 
affected witb tbe passion of love, and furnished with 
powers of reprodiicing tbeir species, and are fed witb 
honey like the motba and butterflies whicb plunder 
their nectaries.* 

" The maie flowera of Vallianeria apprnach still 
nearer to apparent animality, as they detach them- 
selvea from the parent plant, and float on the surface of 
the water to the female onea. \ Other flowera of the 
classes of monœcia and diœcia, and polygamia discharge 
the fecundating farina, which, floatiog in tbe air, is 
carried to the stigma of the female flowers, and that at 
considérable distances. Can this be effected by any 
spécifie attraction? Or, iike the diffusion of the 
odorous particles of flowera, is it left to the currents of 
the winds, and tbe accidentai miscarriages of it counter- 
acted by the quantity of ita production ? 

" 2. This leada us to a curions iuquiry, whetber vege- 
tables bave ideas of external tbings ? As ail our ideas 
are originally receivod by our sensés, the question may 
be changed to whether vegetables possess any organs of 
senae? Certain it is that tliey poesesa a sensé of beat 
and cold, another of moiature and dryness, and another 
of light and darkness, for they close their petals occa- 
aionally from the présence of cold, moisture, or dark- 
uess. And it bas been aiready ahown that thèse actiona 

* Sœ ' Botanio Gardeii, part i,, adJ. noie, p. sxsiï. 
t IbiA, part iL, art. " Vnllisneria." 
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cannot be porformed simply from irritation, becalise 
cold and darkness are aegative quantitîea, and on that 
accoiint sensation, or volition are implied, and in con- 
séquence a eenaorium or nnion of theîr nerves, So 
when we go into the light we eontract tLe iris; not 
from any stimulus of tlie light on the fine muBclea of 
the iria, but from its motions being associated with the 
sensation of too much light upon the retins, which 
could not take place without a sensorium or centre of 
union of the nerves of the iris, with those of vision. ' 

" Besidea thèse organs of sensé, which distîngiiïsh 
cold, moîsture, and darkness, the leaves of mimosa, and 
of diontea, and of drosera, and the stamena of many 
flowers, as of Ihe berbery, and the numeroua class of 
syngenesia, are sensible to mechanic impact, that is, 
they poaaesa a sensé of touch, as well as a common 
sensorium, by the médium of which their muscles are 
excited into action. LastJy, in many flowers the an- 
tbers, when mature, approach the stigma, in othera the 
female organ approaclies to the maie. In a plant of col- 
linsonia, a braneh of which is now before me, the two 
yellow stamens are about three-eighths of an inch high, 
and diverge from each other at an angle of about fifteen 
degrees, the purple style is half an inch high, and in 
some fiowers is now applîed to the stamen on the right 
liand, aud in others to that of the left ; and will, 1 
suppose, change place to-morrow in those, where the 
anthers hâve not yet effused their powder. 

"I ask by what means are the anthers in many 
âowers and stigmas in other âowers directed to fînd 
*See 'Botiinic Gardeii,' pnri i. cant, 3, 1. WO. 
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tlieir paramoura? How do either of tbem know tbat 
the other existe in their vicinity ? la ibis curiouB kiiid 
of storge produced by mechanic attraction, or by the sen- 
sation of love? The latter opinion is supported by the 
Btrongeat analogy, becaiise a reproduction of the epecies 
is tbe coDBequence ; and tben another organ of aense 
must be wanted to direct thèse vegetable amourettes to 
fiud each ofher, one probably aialogmis to our sensé of 
smell, wbich in the animal world directs the new-born 
infant to its source of nourishment, and they may thus 
possesa a faculty of perceiving aa well as of producing 
odours. 

" Thus, besides a kînd of taste at the extremity of 
their roots, similar to tbat of the extremities of our 
lacteal vessels, for the purpose of seleeting their proper 
food, and besides différent kinds of irritability residing 
in the varions glands, which separate honey, wax, resin, 
and other juices from their blood ; vegetable life seema 
to possess an organ of sensé to distinguish the variations 
of heat, anotber to distinguish the varying degreea of 
moiature, another of light, anotber of touch, and pro- 
bably another analogoua to our eenae of smell. To 
theae muât be added the indubitable évidence of their 
passion of love, and I tbink we may truly conclude that 
they are furniahed witb a coromon senaoriuin for each 
bud, and tbat they must occasionally repeat tbose per- 
ceptions, either in their dreams or waking hours, and 
consequently possess ideas of so many of the properties 
of the external world, and of their own existence." " 
* ' Zoonomla,' voL. i. p. 107. 
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CHAPTEE XIV. 

FCLLER QCOTATIONS FROM THE ' ZOONOMIA.' 

The folio wing are the passages in the'Zoonomia'whicIï 
hâve the most important beariog on évolution ; — 

"The ingénions Dr. Hartley, in his work on man, 
and some otlier philosopiers hâve been of opinion, that 
onr immortal part accLuirea during thia life certain 
habita of action or of sentiment which becorae for ever 
indiasoluble, continuing after death in a future state of 
existence ; and add that if thèse habits are of the malevo- 
lent kind, they must render their poasessor misérable 
even in Heaven. I would apply this ingenious idea to 
the génération or production of the embryon or new 
animal, which partakes bo much of tlie form and pro- 
pensitiea of ils parent. 

" Owing to the imperfedion of language the ofspri'ng 
tfl iermed a J^ew animal, bal ta in trutk a branch or eloriga- 
tion of the garent, since a part of the embryim-animal 
is, or was, a part of the parent, and iherefore in strict 
langvage, cannot he saiA to be entireîy new at the iîme 
of ils production ; and, iherefore, it may retain some of 
the habits of the parent system. 

" At the earliest period of its existence the embryon 
would seem to ccnaist of a living filament with certain 
capabilitiea of irritatioD, Benaation, volition, and associa- 
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tion, and also with somo acquired habits or propensities 
peculiar to the parents ; the former of theae are in 
eommon witli other animais; the latter seem to dia- 
tinguish or produce the kind of animal, wbetber man 
or quadruped, with the aîmilarity of feature or form to 
the parent."» 

Going on to describe the graduai development of the 
embryo, Dr. Darwin continues : — 

" As the want of this oxygénation of tbe blond is 
perpétuai (as appears from Ihe incessant necessity of 
breathing by liinga or gills), tbe vesaels become extended 
by the efiforts of paia or desïre to seek tbia necessary 
object of oxygénation, and to remove tbe diaagreeable 
seasations whicb tbis want occasions." t 

"The latéral production of planta by wires, while 
each new plant is thus chained to its parent, and con- 
tinues to put fortb another and anotber aa the wire 
creeps onward on the ground, is exactly reserabled by 
the tape-worm or tœnia, so often found in tbe bowels, 
stretf.'bing itself in a chain quite from tbe stomach to 
tbe rectum. Linnieus asserts ' that it grows old at 
one extremity, wbile it continues to generate younger 
ones at the other, proceedicg ad injinitum like a sort 
of graaa ; the separate joints are called gourd worms, 
and propagate new joints like tbe parent witbout end, 
each joint being furnished with its proper mouth and 
organs of digestion.' " | 



,' Tol. i. p. 484. t Ibid. p. 485. 

I Ibid. p. 493. 
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"Many ingénions phîloeophers hâve fouiid bo great 
diiEculty in conceiving the inanner of the reprotîuciiou 
of animais, that they liave suppnsed ail the nuiiieroua 
progeny to liave esisted in miniature in the animal 
origiaaily created; and that tliese influitely minute 
forma are only evolred or distended, as tlie embryon 
increases in the womb, Tliis idea, Lesides its being 
unsupported by any analogy we are acquainted with, 
ascribes a greater tenuity to organized matter than we 
can readily admit; as thèse included embryons are 
supposed each of them to cousist of the varions and 
complicate parts of animal bodiea, they must poasess 
a mnch greater degree of miuuteness than that which 
was ascribed to the devils which templed St. Anthony, 
of whom 20,000 were said to hâve beon able to dance a 
earaband ou the point of the finest needle without in- 
commoding one another."* 

"I conçoive the primordium or rudiment of the 
embryon as secreted from the blood of the parent to 
cousist of a simple living filament as a muscular libre ; 
which I suppose to be an extremity of a nerve of loco- 
motion, as a fibre of the retina is an extremity of a 
nerve of sensation ; as, for instance, one of the fibrils 
which compose the mouth of an absorbent vessel. I 
suppose this living filament of whntever fbrm it raay 
be, whether sphère, cube, or cylinder, to be endued 
with the capability of being excited into action by 
certain kinds of stimulus. By the stimulus of the 
Hurrounding fluid in which it is received from the maie 
• ' ZoonomiB,' vol. i, p. é94. 
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ît tnay bead into a ring, and tbus form the beginuing 

of a tube. Such moving filaments and auch rings are 
described by those who hâve atteiided to raicroacopio 
animalculEB. This livîng ring may now erabrace or 
abfiorb a nutritive particle of the âuid in whiuli it 
swima ; and by drawing it into its pores, or joining it by 
compression to its extremities, may iiicrease its own 
length or crassitude, and by degreaa tbe living ring may 
become a living tube. 

"With tliîa new organîzation, or accretion of parts, 
new kinda of irritabilîty may commence ; for so long as 
tbere waa but oue living organ it conld only be sup- 
posed to poâsess irritability ; since sensibility may be 
couceived to be an extension of the effeot of irritability 
over the rest of the ajstem. Xbese new kinds of irrita- 
bility and of sensibility in conséquence of new organî- 
zation appear from variety of facts in the more mature 
aniniala ; thus .... the luiigs niust be previoualy formed 
before tlieir exertions to obtain fresh air can esist ; the 
throat, or œsophagns, must be formed préviens to the 
aensation or appetites of hunger and thirst, one of whicb 
seems to réside at tlie upper end and the other at the 
lower end of that canal." " 

It seems to me Dr. Darwin is wrong in aupposing 
that the orgau must bave preceded tbe power to use 
it. The organ and its use — the désire to do and the 
power to do — hâve always gone hand in hand, the 
orgaoism ânding itself able ta do more according as it 
advanced its désires, and desiriog to do more simulta- 
Dfiously with any increase in power, so that neither 
• 'Zoouomift,' vol. i. p. 497. 
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appetency nor organisai can daim precedence, but 
power and désire must be considered as Siamese twins 
begotten together, conceïved together, born together, 
and inséparable always from each otber. At the same 
tîme they are torn by mutual jealousy ; each claima, 
with some vain show of reaaon, to baye been the elder 
brother ; each intrigues ineessantly from the beginning 
to the end of time to prevent the other from out- 
Btrîpping him ; each is in tnrn successfTilj but each is 
doomed to death with the extinction of the other. 

" So inflamed tendons and membranes, and even 
bones, acquire new sensations; and the parts of muti- 
lated animais, as of wounded enails and polypi and 
crabs, are reprodnced ; and at the same time acquire 
sensations adapted to tbeir situation. ïhus when the 
head of a snail is reproduced after décollation with a 
sharp razor, those curions telescopic eyes are also repro- 
duced, and acquire their aensibility to light, as well as 
their adapted muscles for retraction on the approach of 
injury. 

"M'^ith every change, therefore, of organic form or 
addition of oi^anic parts, I suppose a new kind of irri- 
tability or of sensibility to be produced ; such varielies 
of irritahility or of sensibility esist in our adult state 
in the glands ; every one of which ia fumished with an 
irritahility or a taste or appetency, aud a conséquent 
mode of action peculiar to ilself. 

" In this manner I conceive the veasels of the jaws to 
produce those of the teeth ; thoae of the fingers to 
produce the nails ; thoae of the skin to produce tte 
hair ; in the same manner as afterwarda, about the âge 
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of puberty, tlie beard and other great changeB ia the 
form of the body and disposition of the mind are pro- 
duced in conséquence of new developraeuta ; for, if the 
animai ia deprived of theae developmenta, those changes 
do not take place. Thèse changea I believe to ba 
formed not by elongation or distension of primeyal 
stamina, but by apposition of parts ; aa tlie mature 
crab fish when deprived of a Hmb, in a certain space of 
time, liaa power to regenerate it ; and ttie tadpi>le puta 
forth itB feet after its long exclusion fiom tlie spawn, 
and the caterpillar in changing into a buttf rHy acquirea 
a new form with new powers, new sensations, and new 
desires." ■ 

" From hence I couclude that with the acquisition 
of new parts, new aensatîona and new désires, as well 
aa new powers are produced ; and thia by aceretion to 
the old ones and not by distension of them. And finally, 
that the most esaenlial parts of tlie system, as the brain 
for the purpose of distributing the powers of life, and 
the placenta for the purpose of oxygenating the blood, 
and the additional absorbent vessels, for the purpose of 
aequiring aliment, are firat formed by the irritations 
above naentioned, and by the pleasurable sensations 
attending thoae irritations, and by the expriions in con- 
séquence of painful sensations similar to those of hunger 
and suffocation. After thèse an apparatns of limba for 
future uses, or for the purpose of moving the body in 
its présent natant state, and of lunga for future respira- 
tion, and of testes for future reproduction, are formed 
• ' Zoonomia,' toJ. i. p. 498. 
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by tlie irritations and sensations and conséquent exer- 
tioiis of the parts previously existing, and to wliich tiie 
new parts are to be attaehed.* 

" The embryon" must "be supposed to be a living 
filament, which acquires or makes new parts, wi'th new 
irritabilities as it advances in its growth."t 

" From tliis account of reproduction it appears that 
ail animais Lave a similar origin, viz. a single Hving 
filament; and that the différence of their forms and 
qualities bas arisen only frora the différent irritabilities 
and sensibilities, or voluDtarities, or aasociabilities, of 
tbia original living filament, and perhaps in some degree 
from the différent forras o£ the particles of the fluids by 
which it haa at first been stimulated into activity." X 
• »•••■ 

" AU animais, therefore, I contend, bave a similar 
cause of their organization, originating from a single 
living filament, endued with différent kînds of irritabi- 
lities and sensibilities, or of animal appetencies, which 
exist in everj- gland, and in every moving organ of the 
body, and are as essential to living organism as cbe- 
uiical af^nities are to certEiiu combinations of ioanimata 
matfer. 

" If I might be indulged to make a simile in a philo- 
Bophical work, I shonld aay tbat the animal appetencies 
are not oïdy perhaps lésa uumerous originally than the 
chemical aflinities, but that,like thèse latter,they change 
with every fresh combînation ; thus vital air and azote, 

• ' Zooaoïnia,' vol. i. p. 500, + Ibid. p. 501. î Ibid. p. 508. 
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whea combined, prodiice nitrous acid, which now ac- | 

quirea the property of disBolving sUver; so tliftt with j 

erery new additional part to tlie embryon, as of tlie , 

throat or lungïi, I aupposea new animal appetency to j 

be produced." " ? 

Hère, again, it aliould be insisted on (hat neitber | 

eau the " additional part " précède " the appef ency," \ 

nor the appetency précède the additional part for long < 

together — the two advance nearly fari pasBU ; sometimes 
the power a little ahead of the désire, stimulâtes the l 

désire to an activity it would not otherwise hâve known ; I 

as those who hâve more money than they once had, feel . 

new wants which they would not hâve known if they \ 

had not obtained the power to gTHtil'y them ; some- , 

times, on the other hand, the désire is a iittle more 
active than the power, and pnlls the power up to itself ;! 

by means of the effort made to gratify the desii-e — aa 
those who want a little more of thia or that than they 
bave money to pay for, will try ail manner of shifts to ' 

earn the additional money they want, unless it ia so ij 

much in excesa of their présent means that they give j 

np the endeavour as hopeless; but whichever geta 
ahead, iramediately sets to work to pull the other level 
with it, the getting ahead eithor of power or désire 
being exclusively the work of esternal agencies, while 
the conaing up level of the other ia due to agencies 
that are incorporate with the organism itself. Thus an 
unusnally abundant supply of food, due to causes 
entireiy beyond the control of the individual, is an 
• ' Zoonomin,,' vol, i. p. 503, 
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exteroal t^ency; it wiJl immediately set power a 
little ahead of désire. Oa this the îndividual will eat 
as iBUch as it can — thus leatning pro ianio to be able 
to eat more, and to want more uiider ordinary eircuia- 
etancea — and will also breed rapidly up to tbe balance 
of tbe abundance. This ie tbe work of tlie agencies 
incorporate in the organism, and will brin g désire 
level witli power again. l'aminé, on tbe other hand, 
puta désire abead of power, and the incorporate agencies 
muet either bring power np by reaource and invention, 
or must pull désire back by eating less, both as indi- 
TÎduals, and as the race, that is to say, by breeding 
less freely; for breeding is an assimilation of outeide 
matter so closely akin to feeding, tbut it is only the 
feeding of tbe race, as against that of tbe individual. 

I do not tbink the reader will find any clearer man- 
ner of picturing to himsell' the deyelopment of organism 
than by keeping tbe normal giontb of wealth eon- 
tinually iu his mind. He will find few of tbe pheno- 
meua of orgauic development wbich bave not tbeir 
counterpai-t in the acquisition of wealth. Tbus a too 
sndden acquisition, owing to accidentai and esternal 
circumstances and due to no internai source of energy, 
will be comraouly lost in the nest few générations, So 
a sudden sport due to a luety accident of soil will not 
generally be petpetuated if tbe offspring plaut be 
restored to its normal soil. Again, if tbe advance in 
power earry power suddenly far beyond any past désire, 
or be far greater tban any past-remembered advance of 
power beyond désire — tben désire wili not come up 
level easily, but only with difBeulty and ali manner of 
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extrayagance, such as is likely to destroy the power 
itself. Demand and Supply are alao good illustrationa. 

But to returu to Dr. Darwin. 

" When we revolve in our minds," he writea, " first 
the great changes which we see naturally produeed in 
animais after tlieir nativity, as in the production ot' 
the butterily with painted winga from the erawting 
Caterpillar ; or of the respiring frog from the aubnatant 
tadpole; l'rom the boy to the bearded man, from the 
infaut girl to the woman, — in botb which cases mutila- 
tion will prevent due development, 

" Secondly, when we think over the great changes 
introduced into varions animais by artiticial or acci- 
dentai cuItivatioD, as in horaes, which we hâve exer- 
cised for the différent purpoaea of atrength or swiftnesa, 
in carrying burthens or in running races, or in dogs 
which hâve been cultivated for atrength and courage, 
as the buU-dog ; or for acuteneas of his sensé of smeil, 
aa tbe hound or apaniel ; or for the swiftnesa of bis foot, 
as the greyhound ; or for hia swimming in the water or 
for drawing snow sledgea, as the rough-baired dogs of 
the north ; or, lastly, as a play dog for children, aa the 
lapdog ; with tbe changea of tbe forma of the catUe 
which hâve been domesticated from the greatest anti- 
quity, as camels and sbeep, wbicb hâve undergone so 
total a tranaforraation that we are now ignorant from 
what species of wild aaimal they had their origin. Add 
to thèse the great changes of shape and colour which 
we daily see produeed in smajler animais from our 
domestication of them, aa rabbita or pigeons, or from 
the différence of climates and eren of seasons ; thus the 



J 



224 EVOLUTION, OLD AND NEW. 

sheep of wann climates are covered with bair înstead of 
wool ; and the bares and partridges of tlie latitudes 
wliicb are long buried ia snow beoome wliite durîng the 
winf er months ; add to thèse the various changes pro- 
duced in the forms of mankind by their early modes of 
exertion, or by the diseases occaaioned by their habits 
of life, botb of which become hereditary, and that 
through many générations. Tho8e who labour at the 
aiivil, the oar, or the loom, as well as those who carry 
eedan chairs or who bave beeu educated to dance upon 
the rope, are distinguiahable by the shape of their limbs; 
and the diseases occasioned by intoxication deform the 
counteiiance with leproua éruptions, or the body with 
tumid TÎscera, or the joints with knots and distortiona. 
" Thirdly, when we enumerate the great changes pro- 
duced in the species of animais before their nativity, 
as, for example, when the offspring reproduces the 
effects produeed upon the parent by accident or culti- 
vation ; or tbe changes produeed by the mixture of 
species, as in mules ; or the changes produeed probably 
bythe exubérance of nourishment suppliedto the fétus, 
as in monstrous biribs with additional limbs ; many of 
thèse enormities of shape are propagated and continued 
as a variety at least, if uot as a new species of animal. I 
haveseenabreedof cats wilh auadditionalclawonevery 
foot; of ponltry also with an additional claw, and with 
wings to their feet ; and of tithers without mmps. Mr. 
Buffon mentions a breed of dogs without tails which are 
common at Kome and iN'aples — which he supposes to 
hâve heen produeed by a custom long established of 
cuttÎDg their tails close off, There are many kinds of 
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pigeons admired for their peculiarities which are more 
or les3 thus produced and propagated.* 

" When we consider ail thèse clianges of animal fotm 
and innumerable others whifh may be coliected from 
the booivS of natural history, we cannot but be convinced 
that the fetua or embryon is formed by apposition of 
new parte, and not by the distentiou of a primordial 
nest of germs included one within another lika the 
cupa of a conjurer. 

" f ourthiy, wben we revolve in onr minda the great 
similarity of structure which obtains in ail the warm- 
blooded animais, as well quadrupeds, birda, and ampbî- 
bious animais, as in maukind ; from the mouae and 
bat to the éléphant and wliale; one is leJ to cqn- 
clude that they Lave alite teen produced from a 
simiiar living filament, lu eome thia filament in its 
advance to maturity bas aequired banda and fingers 
with a fine aenso of touch, as in mankind. In othera it 
bas acquired clawa or talons, as in tigers and eagles. 
In others, toea with an interveniug web or membrane, 
as in seala and geese. In others it bas acquired cloven 
hoofs, as in cows and swine; and whole hoofa in others, 
as in the horae : while in the bird kind this original 
living filament bas put forth wings instead of anus oi' 
lega, and feathera instead of bair. In some it bas pro- 
truded borna on the forehead instead of ttieth in tlie 
fore part of the upper jaw ; iu others, tusks instead of 
homa ; and in the others, heaks iustead of either. And 
ail this exactly as is seen daily iu the transmutation of 
" ' ZoonomiH,' vol. i. p. 505. 



EVOLUTION, OLD AND NEW. 

the tadpole, which acquïres legs and lungs wlien he 
wants them, and losea his tail when it is no longer of 
service to him, 

" Fifthly, from their flrst rudiment or primordîum to 
the termination of their lires, ail animais undei^o 
perpétuai transformations ; wliieh are in pari produced 
6y thmr own eteertions m comeqtienee of their dmres and 
aversions, of their pleasiires and their pains, or of irrita- 
tions or of associatioTia ; and many of thèse œquired 
forma or propensities are iransmitled to their poderity. 

" As air and water are supplied to animais in aufficient 
profusion, the three great objecta of désire which hâve 
changed the forms of many animais by their deairea to 
gratify them are those of lust, hunger, and aecurity. 
A great want of one part of the animal world haa con- 
fiisted in the désire of the exclusive possession of the 
females ; and thèse hâve acquired weapons to combat 
each other for this purpose, as the very thick, shield- 
like, homy skin on the shoulder of the boav is a 
defence only against animais of his own species who 
strike obliquely upwards, nor are his tusks for other 
pnrposes except to défend hjmself, as he is not naturally 
a carnivorous animal, So the horns of the stag are 
{inarp to offeud his adversary, but are branched for the 
purpose of parrying or receiving the thrust of borna 
aimîlar to his own, and hâve tlierefore been formed for 
the purpose of combating other ataga, for the exclusive 
possession of t!ie females; who are obserred like the 
ladies in the timea of chivalry to attend the car of the 
Victor. 

" The birds which do not earry food to their yonng, 
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and do Qot therefore marry, are armed with spurs for 
the purpose of fightiog for the exclusive possession of 
the females, us cocks and quails. It îs certain that 
thèse weapons are not provided for their defence againat 
other adversaries, because the females of thèse apecies 
are without tliis armour. The final cause of thia 
contest among the maies aeems to be that the slron^ed 
and laost active animal shovld propagate the species, 
which shouîd thence heoome improved." * 

Dr. Darwin would hâve been on stronger ground if 
he had said that the effect of the contest among the 
maies was that the fittest should survive, and hence 
transmit any fit modifications which had occurred to 
them as vitally true, rather tban that the désire to 
attain this end had caused the contest; but either way 
the sentence just given is sufBcient to show that he was 
not blind to the fact that the fittest commonly sur\'ive, 
and to the conséquences of this fact. The use, however, 
of the Word " thence," as well as of the expression 
" final cause," is loose, as Dr. Darwin would no doubt 
readily hâve admitted. Improvement in the species is 
due quite as much, by Dr. Darwin's own showing, to the 
causes which hâve led to such and such an animal's 
raaking itself the fittest, as to the fact that if fittest ît 
wiU be more likely to survive and transmit its improve- 
ment, There hâve been two factora in modification ; 
the one providea variations, the other accumulâtes 
them ; neither can elaim exclusive right to the word 
" thence," ae though the modification was due to it and 
to it only. Dr. Darwin's use of the word "thence" 
" 'ZooQomia,' toI. 1 p. 507. 
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hère is clearly a slip, and nothing else; but it is one 
wiiich brings bim for the moment into the very error 
iûto whicb bis grandson bas fallen more disastrously. 

" Anotber great want," be continues, " consists in 
tbe means of procuring food, wbicb bas diversified tbe 
forma of ail apecies of animais. Thus tbe nose of tbe 
swine bas bocome bard for tbe piirpose of turning up 
tbe Boil in searcb of in.=eots and of roots, Tbe trunk of 
tbe elepbant is an elougatioa of tbe nose for tbe 
purpose of pulliog down tlie branches of trees for his 
food, and for taking up water witbout bendiog bîa knees. 
Beasts of prey bave acquired etrong jawa or talons. 
Cattle bave acquired a rougb longue and a rough 
palate to pull oft' the blades of grass, as cowa and abeep. 
Some birds bave acquired barder beaks to craek nuts, 
as tbe parrot. Otbers bave acquired beaka to break tbe 
harder seeds, aa sparrows. Otbers for tbe Bofter kînds 
ai flowera, or the buda of treea, as tbe fincbea. Otber 
birds hâve acquired long beaks topenetrate tbemoister 
soils in eeareh of insecta or roots, as woodcocke, and 
otbers broad obes to fîltrate tbe water of Iakes and to 
retain aquatic insects. AU wbicb seem to bave been 
gradually produced during many générations hy the 
f&rpetual endeavour of the créature to sujjpZy the want of 
food, and to hâve heen delivered to their posteritt/ witïi 
constant improvemeni of themfor the purpoees required. 

" Tbe tbird great want among animais is that of 
security, wbicb aeema to bave diversiûed the forms of 
their bodied aiid the coJour of them; thèse conaiat in 
the means of escapiug otber animais more powerful 
than themselves. Hence some animala bave acquired 
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wings instead of legs, as the smaller binls, for purposes 
of escape. Othere, great length of fin or of membrane, 
as the flying fish and the bat. Others hâve acquired 
hard or armed shelle, aa the tortoise aud the Eahinus 
ma/rinus. 

" Mr. Osbeck, a pnpil of Linnreua, mentions the 
American frog-fish, Xjophius Hisirio, whifh inhabita the 
large floating îslands of sea-weed aboiit the Cape of 
Good Hope, and bas fulcra resembling leavea, tbat the 
fiahes of prey may mistake it for the sea-weed, which it 
inhabits.* 

" The contrivances for the parposes of aecnrity extend 
even to vegetables, as is aeen in the wonderfnl and 
varions means of tbcir concealing or defending their 
honey from insecta and their seeds from birds. On the 
other hand, swiftness of wing bas been acquired by 
hawks and swallowB to pursue their prey ; and a pro- 
boBcis of admirable Btructnre bas been acquired by the 
bee, the moth, aud the htimming bird for the piirpose of 
plimderitig the nectarios of flowers. AU whieh seem to 
hâve beenformed hy the original living filament, excited 
into action hy the neceasities of the créatures whichpossess 
ihem, and ou which their existence dépends. 

"From thna meditating on the great eimilarity of 
the structure of the warm-blooded animais, and at the 
same time of the great changea they undergo both 
before and after their nativity ; and by considering in 
bow minute a portion of time many of the changea of 
animais ahove described hâve been produced ; would it 
be too bold to imagine that in. the great length of time 
• ■ Vovage to Cliina,' p. 113. 
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smce the earth began to exist, perhaps millious of âges 

before the commencement of the history of mankiod 
— woiild it be too bold to imagine that ail warm-blooded 
animais bave ariaen from one living filament, which 
tiie Great First Cause endued with animality, with the 
power of attaining new parts, attended with new pro 
pensitîea, directed by irritations, sensations, volitions, 
and associations; and thus possessing the faculty of 
continuing to improve, by its own inhérent activity, and 
of delivering down those improvements by génération 
to its posterity world without end ! 

" Sisthly, the eold-blooded animais, as the fish tribes, 
which are fumished with but one ventricle of the heart, 
and with gills instead of lungs, and with fins instead of 
feet or wings, bear a great similarity to each other ; 
but they differ neverthelesa so muoh in their gênerai 
structure from the warm-blooded animais, that it may 
not seem probable at £rst view that the same living 
filament could hâve given origin fo tbis kingdom of 
animais, as to the former. Yet are there some créatures 
which unité or partake of both thèse orders of anima- 
tion, as the whaleB and seals ; and more particularly 
the frog, who changes from anaquatic animal fornislied 
with gills to an aerial one fumished with lungs. 

" The numerous tribes of inseeta without wings, from 
the spider to the scorpion, from the flea to the lobster ; 
01 with wings, from the gnat or the ant to the wasp and 
the dragon-fly, differ so totally from each other, and 
from the red-blooded classes above deseribed, both in 
tbe forms of their bodies and in their modes of life; 
besides tbe organ of sensé, which they seem 
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in their antennœ or homs, to whicb it bas been tbougbt 
by aome naturaliats tbat other créatures bave notliiiig 
similar; tbat it can scarcely be supposed tbat thia 
nature of animais could bave been produced by tbe 
same kind of living filament as tbe red-blooded claesea 
above mentioned. And yet the changes wbich many of 
them tmdergo in tbeir early atate to that of their 
maturity, are as différent as one animal can be from 
another. Aa those of the giiat, whicb passes his early 
atate in water, and then stretcbing out his new wings 
and expanding bis new lungs, rises in the air; as of 
the Caterpillar and bee-nymph, wbicb feed on vegetable 
leaves or farina, and at lengtli bnrsting from their aelf- 
formed graves, become beautiful winged inhabitante of 
tbe akies, joumeying from flower to flower, aud 
nouriahed by the ambrosial food of lioney. 

" There is still another class of animais wbich are 
termed vermea by Linnœua, whicb are witliout feet or 
brain, and are hermaphrodites, aa worms, leechea, snails, 
shell-Ssh, coralline insecta, and aponges, wbich posseas 
tbe simplest structure of ail animais, and appear totally 
différent from tboae already described. Tbe simplîcity 
of their structure, bowever, can afford no argument 
against tbeir haviiig been produced from a single living 
filament, as above contended. 

" Last of ail, the varions tribea of vegetables are to be 
euumerated amongst tbe interior orders of animais. Of 
thèse tbe antbers and stigmas hâve already been shown 
to poseess some organs of sensé, to be nouriabed by 
boney, and to hâve the power of génération like inaects, 
and bave thence been announced amongst the animal 
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kjngdom in Section XIII. ; and to thèse mnst be added 
the buds and bulba, which constitnte the Tiviparoue 
offspring of Tegefation, The former I Bnppose to be 
beholden to a single livîng filament for their séminal 
or amatorial procréation ; and the latter to the eame 
cause for their latéral or branching génération, which 
they possoBS in common with the polypns, taenia, and 
volvox, and the aimplicity of which ia an argnment in 
favonr of the airailarity of its cause. 

"Linnaius supposes, in the introduction to hîs 
nalural ordera, that very few Tegetablea were at first 
created, and that their numbers were increased by 
their intermar nagea, and adds, 'Snaderet haic Creatoria 
leges a simplicibua ad composita.' Many otlier changes 
appear to hâve arisen in them by their perpétuai con- 
test for light and air above ground, and for food or 
rooiature beneath the soil. As noted io the ' Botanic 
Garden,' Part II., note on Cuscuta. Other changes of 
vegetahles from cliniate or other cansea are remarked 
in the note on Curcuma in the same work. From 
thèse one might he led to imagine that each plant at 
firat consiated of a single bulb or flower to each root, 
as the gentianella and daiay, and that in the contest for 
air and light, new buda grew on the old decaying flower- 
stem, shooting down their elongated roots to the ground, 
and that in process of agea tall trees were thus fonned, 
and an individual bulb became a swarm of vegetables. 
Other plants which in thia contest for light and air 
were too slender to rise by their own strengtb, learned 
by degrees to adhère to their neighboura, either by 
putting forth roota like the ivy, or by tendrils like tly 



FULLER QUOTATIONS FROtf ' ZOONOMJA: 233 

TÏne, or by spiral contortioQs like the honeysnckle, or 
by growing upon tbem like ths mistleto, and taking 
nourisliment from their barlts, or by only lodging or 
adhering on tliem and deriving nourishment from the 
air as tillandsia. 

" Sliall we then say tliat the vegetable living filament 
W8S originally différent from that of each Iribe of 
animais above desuribed? And tbat tbe productive 
living filament of eacli of those tribes was difierent 
from tbe otiierî Or as tbe eartb and ooean were pro- 
bably peopted with vegetable productions long before 
tbe existence of animais; and many families of thèse 
animais, long before other families of tbem, shall we 
conjecture tliat one and the same kind of Umng jUament 
ta and has heen the cause of aïl organte life ? ' 

" The late Mr. David Hume in bis posthnmous worbs 
places tbe powers of generati9n much above those of our 
boasted reason, and adds, tbat reason can only make a 
machine, as a clock or a ship, but the power of généra- 
tion makes tbe maker of tbe machine ; and probably 
from having observed tbat the greatest part of tbe 
eartb bas been formed ont of orgaiiic recrements, as tbe 
immense beds of limestone, chalk, marble, from the 
eheils of fiah ; and tbe estensive provinces of clay, 
sandstone, ironstone, coals, from decoraposed vegetables ; 
ail of which bave been first prodnced by génération, 
or by the sécrétion of organic life ; he concladea that 
tlie world itself might hâve been generated rather 
tiian created ; tbat it migbt bave been gradaally pro- 
• ' Zonnomio,' voL i. p. 511, 
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duced from very small beginnings, increasing by the 
activity of its inhérent principles, rather than by a 
Budden évolution of the whole by the Almighty fire. 
What a magnifieent idea of the infinité power of the 
great Architect ! The Cause op causes ! Parent op 

PABBNTS! EnS ENTIUM!"* 
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I TARE the foUowing memoir of Lamarck entirely from 
the biographical sketeh prefised by M. Martins to his ex- 
cellent édition of the ' Philosophie Zoologique.' " From 
thia sketch I find that " Lamarck was born Angiiet 1, 
1744, at Barenton, in Picardy, being the eleventh ehild 
of Pierre de Monet, squire of the place, a man of o!d 
faraily, but poor. His fatber intended him for the 
Church, the ordinary resource of younger sons at tbat 
lime, and aceordingly placed him under the care of the 
Jesuits at Amiens. But tliia was not his vocation : the 
annals of his family epoke ail to him of railitary glory ; 
his eldest brother had died in the breaches at the siège 
of Bei^en-op-Zoom ; two others were still serviug in the 
army, and France was exhausting her énergies in an 
unequal stmggle. His father would not yield to hia 
wiehes, bat on his death, in 1760, Lamarck was left 
free to take his own line, and raade his way at once-^ 
upon a very bad horse — to the army of Germany, 
then encamped at Lippstadt in Westphalia. 

" He was the bearer of a letter written by Madame 

de Lametb, one of his neighbours in the conntry, and 

recommeuding him to M. de Lastic, colonel of the 

• Paria, 1873. 
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régiment of BeanjolaÏB. Tliis gentleman, ou eeeing 
before him a lad of seventeen, whose somewhat stnnted 
growth made Iiim look still younger tlian he really 
waa, peut the youth immediately to his own quarters. 
T!ie oext day a battle was immediately impending, and 
M. de Lastic, on passing his régiment in review, saw 
his protégé in the firat rank of a company of grenadiers. 
The French army was nnder the orders of the Marshal 
de Broglie and of the Prince de Roubise; the allied 
troopa were commanded by Ferdinand of Brunswick. 
The two Freneh gênerais were beaten owing to their 
divîded counsels, and Lanaarck's company, almost an- 
nîhilated by the enemy's fire, was forgotten in the 
confusion of the retreat, AU the olBcers, commisaioned 
and non-commisaioned, were killed, and only fourteen 
men ont of the whole company remained alive: the 
eldest proposed to retreat, but Lamarck, improvising 
himself as commander, dealared that they ought not to 
retire without orders. Presently the colonel seeiug that 
thîs company did not rally sent an orderly ofBcer who 
made his way up to ît by protected paths, Next day 
Lamarck was made an offîcer, and shortly afterwards 
lieutenant. 

"Fortunately for science," continues M. Martina, 
" thia brilliant début was not to décide his career. After 
peace had been signed he was aent into garrison at 
Tonlon and Monaco, where an inflammation of the lym- 
phatic gangliona of the neck necesaitated an opération 
which left him deeply scarred for life. 

" The végétation in the reighbourhood of Tonlon and 
Monaco now arrested the young oiEcer's attention. He 



MEMOIR OF LAMARCK. 

had already derived some little knowledge of botany 
froni the ' Traité des Plantes «sMeSes ' of Chomel. 
Eaving retired from the service, and having notbing 
beyond bis modest penaion of four buudred francs a 
year, he took a situation at Paris with a banker; bnt 
dmwn irresistibly to the study of nature, he uaed to 
Btudy from his attic window the forms and moTements 
of clouds, and made himself familiar with the plants in 
the Jardin du Koi or in the publie gardens. He Ijegan 
to feel tbat he was on his right path, and understood, aa 
Voltaire said of Condorcet, that discoveries of permanent 
value eould make him no less illustrious than military 
glory. 

" Dissatisâed with fho botanical Systems of bis time, 
lu six months he wrote liis ' Flore française,' preceded 
by the ' Clé dichotomique,' with the belp of whicb it ia 
easy even for a beginner to arrive with certainty at the 
nanie of the plant before him." Of this work, M. 
Martins tells us in a note, that the second édition, 
published by Candolle in 1815, is atill the standard 
work on French plants. 

" In 1778 Eousseau had brought botany into vogue. 
Women and men of faahion took to it. Buffon had the 
three volumes of 'Flore française' printed at the royal 
presa, and in the following year Lamarck entered the 
Academy o£ Sciences. Buffon being anxious that his 
son should travel, gave him Lamarck for his companion 
and tutor. He thus made a trip through HoUaud, 
G-ermany, and Hungary, and became acquainted with 
Gleditsch at Berlin, with Jac(juin at Vienua, and with 
Murray at Gottiiigen. 
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" Tiie ' Encyclopédie méihodiqm,' begun by Diderot 
and D'Alembert, wia not yet corapleted. For this work 
Lamarck wrote four volumes, deaeribing ail the then 
known plants whose names bogan with the letters from 
A to P. Tbis great work was eompleted by Poiret, 
and comprises twelve volumes, wbieli appeared between 
the yearB 1783 and 1817, A still more important work, 
also part of the Encyelopedia, and continually quoted 
by botanists, is the ' Hlmiration des Genres.' In thie 
work Lamarck describes two thousand gênera, and 
illustrâtes them, according to the title-page, nith nine 
htindred eugravings. Only a botanist eau form any idea 
of the research in collections, gardens, and books, which 
euch a work must bave involved. But Lamarek's activity 
was inexhaustible. Sonnerat returned from Indîa in 
1781 with a very large number of dried plants ; no one 
except Lamarck tbought it worth while to inspect them, 
and Sonnerat, eharmed with his entbusiasm, gave him 
the whole magnificent collection. 

" In spite, bowever, of his incessant toi], Lamarek's 
position continued to be most precarioua, He lived by 
his peu, as a publisber'a hack, and it waa with difficulty 
tbat he obtained even the poorly paid post of beeper of 
the king's cabinet of dried planta. Like most other 
naturaliste be had thus to contend with incessant diffi- 
culties during a period of fifteen years. 

" At lengtb fortune bettered his condition while 
changing the direction of his labours. France waa now 
under the Convention ; what Carnot had donc for the 
army Lakanal uudertook to do for the natural sciences, 
At his suggestion a muséum of natural history 
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establislied. Professera had been foimd for ail the 
cbaira save that of Zoulogy ; but in that time of euthu- 
siasm, so différent frotn the présent, France eould find 
men of war and nieo of science wherever and whenever 
slie bad need of tbera. Etienne Geoffroy 8t. Hilaire 
was twenty-one years old, and was engaged in the study 
of mineralo^y under Hany. Daubenton said to him, 
' I will undertake tbe responeibility for your inexpéri- 
ence. I bave a father's authority over yon. Take this 
professorship, and let us one day say that you bave 
made zoology a French science.' Geoffroy accepted, 
and undertoob tbe bîgher animais. Lakanal knew tbat 
a single professor could not Buffice for tbe task of 
arranging tbe collections of the entire animal kingdoro, 
and as Geoffroy was to class the vertébrale animais 
only, tbere remained tlie invertehrata — that is to say, 
inaecta, moliuscs, worms, zoophytes — in a word, wbat 
was tben the chaos of the noknown. ' Lamarck,' aaya 
M. Michelet, ' accepted the unknown.' ïïe had devoted 
some attention to the study of shella with Bruguières| 
but be bad still everytliing to leam, or I sbould 
perbaps say rather, everything to create in that un- 
explored territory into which Lianseua bad declined to 
enter, and into which he had tinis introduced none of 
tbe order he had so well known how to establish among 
the higher animais. 

" Lamarck began his course of lectures at tbe muséum 
in 1794, after a year's préparation, and at oc 
blished that great division of animais into vertebrate 
and invertebrate, which science bas ever sinoe reoog- 
nized. 
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" Dividing the vertébrale animais — as LiunifiiB liad 
already divided them — iuto mammals, birds, rejitiles, 
and flahes, lie dividod tlie îuvertebratea into molluscs, 
insecte, worras, echinoderms, and polypa. In 1799 he 
separated the rrustacea from the insects, with wliioli they 
had bcen classed Jiitherto ; iii 1800 he establiabed tbe 
aracbnids as a class distinct from the insects ; in 1802 
that of the annelids, a âubdiviciou of the wormi<, and 
that of the cadiata as distinct trom the polyps. Time 
haa approved the wisdom of thèse divisions, Ibuuded ail 
of them upon the organic type of the créatures tliem- 
selvea — that ia to say, upon the rational roethod iutro- 
duced into zoology by Cuvier, Lamarck, and Creuffroy 
St. Hilaire. 

" This introduction being devoted only to Laraarck's 
labours as a natiiralist, wu will [lass over certain worka 
iu wbich be treats of pbysies and chemistry. Thèse 
attempts — eriors of a powerfui miud ivhich thoiigbt 
itself able by the belp of pure reagon to establish 
truths whieh reat only upon expérience — attempts, 
moreover, which wcre some of them but resuacitationa 
of exploded théories, auch as that of 'phlogistic' — had 
not even the honour of being refuted : they did not 
deserve to be so, and should be a narnlng to ail those 
wbo uoiild Write upon a subjeet without the necessary 
practical knowled^'e. 

" At the beginiiiiig of tLis ceiitury there was not yet 
any auch atience as geology. People observed but 
little, and in lieu of oLaervution made théories to 
embrace the entiie globe. Lamaiek made bis iu 1802, 
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and tweuty-tbree yeara later the jiidicîous Cuvier still 
yielded to the prevailing custom in publishing liis 
' Discoveriea on the Earth's Révolutions.' 

" Lamarck's merit waa to hâve discovered that there 
had been no catastrophes, but that the graduai action 
of forces during thousanda of âges accounted for the 
changes observable upon the face of the earth, better 
than any sudden and violent perturbations. ' Nature,' 
he writes, ' bas no difSculty on the score of time ; she 
has it aiways at command; it is witb her a bouodless 
space in which sbe bas room for the gi-eatest as for the 
smallest opérations.' He was the first to distinguiah 
littoral from océan fossile, but no one aecepts his 
theory that océans make their beda deeper owing to the 
action of the tides, and distribute themselves differently 
over the earth's surface without any change of level of 
the différent parts of that surface. 

" Settling down to a single branch of science, in con- 
séquence of bis professorship, Lamarck now devoted 
bimself to the twofold labour of lecturing and classify- 
ing the collections at the muséum. In 1802 he 
pablished bis 'Considérations on tbe Organization of 
Liying Bodiea '; in 1809 bis ' Philoso;phie Zoologique,' a 
development of the 'Considérations'; and from 181(î 
to 1822 bis Natural History of tbe invertebrate ani- 
mais, in seven volumea. Tbia is his great work, aud, 
being entirely a work of desciiption and classification, 
was received with the unanimous approbation of tbe 
scientific ivorld. His 'Fosail Sbells of tlie Neighbour- 
hood of Paria '—a work in which his prolbuud know- 
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ledge of existing shells enabled him to class with 
certaînty the remains of forms that had disappeared 
thousands of âges ago—met also with a favourable 
réception. 

** Lamarck was fifty years old before he began to 
study zoology; and prolonged microscopic examina- 
tions first fatigued and at length enfeebled his eyesight. 
The clouds which obscured it gradually thickened, and 
he became quite bh'nd. Married four times, the fatlier 
of seven children, he saw his small patrimony and even 
his earlier savings swallowed iip by one of those bazard- 
ons investments with which promoters impose on the 
credulity of the public. His small endowment as pro- 
fesser alone protected him from destitution. Men of 
science whom his réputation as a botanist and zoologist 
had attracted near him, wondered at the manner in 
which he was neglected. 

♦ ♦**** 

*^ He passed the last ten years of his laborious life 
in darkness, tended only by the affection ate care of his 
two daughters. The eldest wrote from his dictation 
part of the sixth and seventh volumes of his work on 
the invertebrate animais. From the time her father 
became confîned to his room his daughter never left 
the house; and when first she did so after his death, 
she was distressed by the fresh air to which she had 
been so long a stranger. 

" Lamarck died December 18, 1829, at the âge of 
eighty-five. Latreille and Blainville were his successors 
at the muséum. The incredible activity of the first 
professer had so greatly increased the number of the 
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known invertebrata that it was found necessary to 
endow two professors, where one had originally been 
sufficient 

" His two daughters were left penniless. In the 
year 1832 I myself saw Mlle. Cornélie de Lamarck 
eaming a scanty pittance by fastening dried plants 
on to paper^ in the muséum of which her father had 
been a professer. Many a species named and described 
by him must hâve passed under her eyes and increased 
the bitterness of her regret." ♦ 

* Introduction Biographique to M. Martins' édition of the *Phil. 
Zool.,* pp. ix-xx. 
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OHAPTER XVI. 

GENERAL MISCONCEPTION CONCEBNINO LAMARCK — 
HIS PHILOSOPHICAL POSITION. 

" Ip Ouvier," says M. Isidore Geoffroy St. llilaire,* " îb 
the modem Buecessor of Linnœus, 80 U Lamarck of 
Buffon. But Cuvier does not go so far as LinnœuB, and 
Lamarck goes mucb farther tban Buffon. Lamarck, 
moreover, took his own Une, and his conjectures are 
not only much bolder, or rather more hazardous, but 
they are profoundly différent from Buffon's. 

** It is well known that the vast labours of Lamarck 
were divided between botany and physical science in 
the eighteenth century, and between zoology and natu- 
ral philosophy in the nineteenth ; it is, however, \e%% 
generally known that Lamarck was long a partisan of 
the immutability of species. It was not till 1801, when 
he was already old, that he freed himself from the 
ideas then generally prevailing. But Lamarck, having 
once made up his mind, never changed it ; in his ripe 
âge he exhibits ail the ardour of youth in prupagatîng 
and defending his new convictions. 

'' In the three years, 1801, 1802, 1803, he enounced 
them twice in his lectures, and three times in his writ- 
ing8.t He returns to the subject and stat^is his views 

• * Huit. Nat. Gén./ tom. il p. 404, 1859. 

t 'Byvtème des Animaux i^atiM Vertèbro»/ Parii, in-S, an. iz« 
(1801) ; * Ditoouri d'Ourcrture,' p. 12, &c. ; * KecluTchc^ bur rOrgmii. 
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pretîisely in 1806,* and in 1809 he dévotes a great part 
ut" his principal work, the 'Piiiloaophie Zoologiqne,' tu 
tlieir demonstration.t Hère he might liave reated and 
hâve qnietly awaited the judgraent of hia peers; but 
he ÎB too uiuch convinced ; he beh'eves the future of 
scieuce to dépend ao much upon hlH doctrine that to 
his dying day he feela compelled to explain it fiirtlier 
and insist upon it. When aiready over seventy yeara 
of âge he enounces it again, and maiutains it aa fîrmly 
as ever in 1815, in his 'Histoire des Animaux sans 
Vertèbrea,' and in 1820 in his 'Système dea Coiinuls- 
sancea Positives.' % 

" This doctrine, 80 dearly clierished by its author, 
and the conception, exposition, and defence of whiiih so 
laboriously occupied the second half of his scientifie 
career, liaa been assuredly too miieh admired by some, 
wbo hâve forgotten that Lamarck had a precuraor, and 
that that precursor was Uuffon. It bas, on the other 
Iiand, been too aeverely condemned by olhers who hâve 
iûvolved it in its entirety in bioad and sweeping con- 
demuatiun. As if it were possible that so great labour 
on the part of so great a uaturaJist should hâve led him 
to • a fantastic conclusion ' only — to a ' flighty error,' 
aad, as has been often said, though not written, to ' one 

aation des Corpa Vivants,' Paria, îd-S, 1802, p. 50, &o. ', ' DiECouis 
d'OuTertiue d'un Couru de Zuologio pouT l'an ii.,' Paria, ia-S, ISOil. 
Tliia diâcourac ia eutirelf dsTotud tu tbe considersitioii oC the question, 
'■WlmtiiiBpooiBsî'' 

* 'Discours d'Ouyerturt) d'un Couis de Zoologie,' 1306, Paria, in-8, 
p. S, Ao, 

t Soo following cliftptor. 

i ' llist des Anim. sans Verl^b.,' tom. i., lutrodaction, 1" ad., IStS ; 
' âyat, dea Couo. FoaitiTes,' Paria, iii-8, 1820, l" part, 2°» BecL ch. 11. 
p. m, àc. 



' the more.' Such was the language which 
Lamarck Learil during his protracted old âge, saddeoed 
alike by the weight of years and blindness ; this was 
what people did not heeitateto utter over his gra\e jet 
barely cloaed, aiid what, indeed, they are atill saying — 
commonly, too, without aiiy knowledge of what Lamarck 
inaintained, but merely repeating at second hahd bad 
caricatures of his teaching. 

" When will the time corne when we may see La- 
mark's theory diseussed — and, I may as well at once say, 
refuted in Bome important pointa — with at any rate the 
respect due to one of tlie most illustrious maeters of our 
science ? And when wilI this theory, the hardihood of 
which has bcen greatly exaggerated, become freed froni 
the interprétations and commentaries by the false light 
of which 80 many naturalists bave formed their opinion 
concerning it ? If its author ie to be condemned, let it 
be, lit any rate, not before be has been heard." ■ 

It is not neceaaary for me to give tlie extracts from 
Lamarck whicli M. Isidore Geoffroy St. Hilaire quotes 
in order to show what lie really maintained, inasmach 
as they will be given at greater length in the follosving 
chapter; but I may perhaps say that I bave not foiind 
M. Geoffroy refuting Lamarck in any essential point. 

Professor Haeckel eays that to Lamarck " will always 
belong the immortal glory of having for the firat time 
worked ont the theory of descent as an indepondent 
Bcientifie theory of tbe first order, and as the philoso- 
phical foundation of the uhole SL^ience of 1 
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" The ' Philosopliie ZooIogicLue,' " continues Professor 
Haeckel, " ia tlie firet connected exposition of the tlieory 
of deBcent ciivried ont strictly into ail ita consequenrea ; 
.... and witli the exception of DarM'in'a work, which 
appeared exactly hnlf a century later, we kûow of none 
vvliich we could iu this respect place by the side of the 
' Philosophie Zoologiqiie.' How far it was in advance 
of its time is perhaps best seen froin the circumstaiiee 
that it was iiot understood by most men, and for fifty 
yeare was not spoken of at ail." " 

This is an exaggeration, both as regards the ongin- 
ality of Lamarck's work and the réception it bas met 
with, It is probably more accurate fo say with M. 
Martins that Lamarck's theory haa " never yet liad the 
honour of beîng disciissed seriously," f not, at least, iu 
connection with the uame of it5 originators. 

So completely bas this been so that the aiithor of the 
' Vestiges of Création,' even in the édition of 1860, in 
which he nnreservedly acknowledges the adoption of 
Lamarck's views.not un fréquent! y speaks disparagingly 
of Lamarck himself, and never giyes bim his due meed 
of récognition. I am not, therefore, wholly displcaaed 
to Ënd tliis author conceiving liimself to bave been 
treated by Mr. Charles Darwin with some of the in- 
justice which be bas himself inflicted ou Lamarck. 

In ihe 1859 édition of the 'Origin of Hpecies,' and 
in a very prominent place, Mr. Darwin says : — " Tbe 
author of the ' Vestiges of Création ' would I présume 

• ' History of Création," Eogliah tranaliition, roi. i. pp. 111, 112. 
t St. Mnrtins' édition of the ' PliUosopliie Zoologique,' Parie, IPÏS, 
Inlroti., p. vi. 
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say, that after a certain rnimber of imbnown généra- 
tions, somo bird had given birth to a woodpet^ker, and 
pome plant to a misaeltoe, and that thèse had been 
produced perfeet as we now see tiiem,"* Tbia is the 
only allusion to the 'Vestiges' which I liave foand in 
the first édition of the ' Origîn of Species.' 

Tliose who hâve read the 1853 édition of the ' Ves- 
tiges' will not be surprised to And the author rejoin- 
ing, in liis édition of 1860, that it waa to be regretted 
Mr. Darwin should bave read the ' Vestiges ' " nearly as 
mucii amiss as though, like its declared opponents, he 
had an interest in inisnnderstanding it." And a little 
lower he adds that Mr. Danvin's book in no essential 
respect contradicts the ' Vestiges '; " on the contrary, 
while addÏDg to ita explanations of nature, it expresses 
siibstantially the same gênerai ideas."+ It is right to 
Hfty that the passage thiis objected to is not to be foiind 
in later éditions of the ' Origîn of Species,' while in the 
historical sketch we iiow read aa follows: — "In my 
opinion it (the ' Vestiges of Création ') bas done ex- 
cellent service in thiB country by caliing attention to 
the Hubject, removing préjudice, and in thua preparing 
the ground for the réception of analogous yiews." 

Mr. Darwin, the inain part of whose work on the 
• Origin of Species ' is taken up with supporting the 
theory of descent with modific^ation (which frequently 
in the recapitulation chapter of the ' Origin of Species ' 
he seems to treat as synonymous with natural sélec- 
tion), haa fallen into the common erior of thioking 
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that Lamarc'k can be ignored or passed over in a couple , 
of sentenfes. I orily fliid Lamarck'B name twice in the 
1859 édition of the 'Origin,' once on p. 242, where 
Mr. Darwin iviîtes : " I am aurprised that no one bas 
advanced thîs démonstrative case of neutet insecte, 
against the well-fcnown doctrine of Lamarck ;" and 
again, p. 427, where Lamatck ia stated to hâve been 
the first to call attention to the "very important dis- 
tinction between real affinities and analogîcal or adaptive 
resemblancea." How far from démonstrative ia the par- 
ticular case wliich in 1859 Mr. Darwin conaidered ao 
. fatal to " the well-known doctrine of Lamarck " — which 
should aurely, one would liave thought, inclnde the 
doctrine of descent with modification, which Mr. Darwin 
is himself supporting— î hâve attempted to ahow in 
' Life and Habit,' but had perhapa better recapitulate 
briefly hère. 

Mr. Darwin writes: "In the aimpler case of neuter 
insecta al! of one caste, whiok, as I ieîieve, hâve heen 
rendered différent from the f&rtïle viales and feTnaîes 
through natural sélection. . . ." • He thus attributes the 
sterility and peculiar characteristics, we will aay, of the 
eoinmon bive working bées — " neuter inaects ail of one 
caste" — to natnral sélection, Now, nothiug is more 
certain than that theae characteriatics — sterility, s 
cavity in the tbigh for collecting wax, a proboacis for 
gatheriiig honey, &c.— are due to the treatment which 
the eggs laid by the queen bee receive after tbey hâve 
left her body, Take an egg and treat it in a certain 
way, and it becomes a working bee ; treat the same 
" ' Origin or Speoies,' éd. 1, p. 239 ; od, 6, p. 231. 
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egg in a certain other way, and it becomes a queen. 
tlie bées are in danger of becoming queenless they take 
eggs whieh were in tbe way of being developed iuto 
working bées, and change tlieir food and cells, whereon 
tbey develop into queens instead. How Mr. Darwin 
could attributs the neutralization of the working bées 
— an act whicb is obviously one of abortion committed 
by the body politic of the hiye ou a balance of conaider- 
alions — to the action of wliat be ealla "natural sélec- 
tion," and how, again, he could suppose tbat wbat he 
was advuncing had any but a confîrmatoiy beariiig 
upoD Lamarck's position, ia incompréhensible, unless 
the passage in question be takeu as a mère slip. That 
attention bas been called to it is plain, for the words 
" the well-known doctrine of Laraarck " bave been 
ehanged in later éditions into "the well-known doctrine 
of inherited habit as advanced by Lamarck," * but tbis 
coiTection, though some apparent improvement ou the 
original text, doea little indeed in comparison witb 
what is wanted. 

Mr. Darwin bas since introdueed a paragrapb con- 
eerning Lamarck into tbe "historical sketch," already 
more tban once referred to in thèse pages. In thia Le 
summarises the theory which I am about to lay before 
tbe reader, by saying that Lamarck "upheld the 
doctrine that ail speeies, iueluding man, are descended 
from other speeies," If Lamarck bad been alive he 
would probably bave preferred to see Mr, Darwin write 
that he upheld "the doctrine of deecent with modifica- 
tion as the esplanation of ail differentiations of struc- 
• ' OrigÎQ of SpEciea,' cd. 1 , p. 2-i2 ; ei 6, 1B76, p. ! 




ture and instinct." Mr. Darwin continues, that Lamarck 
"seems" to hâve been cliiefly led to Lis conclusion on 
the graduai change of species, "by the difBculty of 
diatînguisbing species and yarieties, by the i 
perfect gradation of forme in certain groupa, and by the 
analogy of domestic productions." 

Lamarck would probably hâve said that thongh he 
did indeed turn — as Mr. Darwin bas doue, and as Buffon 
and Dr. Darwin had done before him — to animais and 
planta under domestication, in illustration and support 
of the theory of descent with modification; and that 
though he did also insist, as ao many other writera havo 
done, on the arbitrary and artificial nature of the dis- 
tinction between apecies and varietiea, he was mainly 
led to agrée with Buffon and Dr. Darwin by a broad 
survoy of the animal kingdoro, with the détails also of 
whichfewnaturalists hâve ever been better acquainted. 

" Great," saya Mr. Darwin, "is the power of steady 
mis représentation," — ^and greatly indeed bas the just 
famé of Lamarck been ecîipsed in conséquence ; " but," 
as Mr. Darwin linely continues, " the history of eoience 
shows tbat fortunately this poner does not long 
endure." * 

That Lamarck anticipated it, was prepared to face 
it, and even felt that fhings were thus, after ail, as they 
should be, will appear from the shrewd and pleasant 
passage which is to be fonnd near the close of bis 
préface : — 

" So great ia the power of preconceived opinion, 

especially when any personal interest is enlisted on the 

" 'Oiigin "fSDccicai'p. 421, ed, 1876. 
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same aide aa itself, that though it is hard to deduce new 
truths from the study of aature, it is still barder to get 
them recognized "by other peuple. 

" Thèse difficulties, however, are on the whole more 
bénéficiai than hurtful to the cause of science ; for it ia 
through them that a num.ber of eecentric, thongh per- 
haps plausible spéculations, periah in their infancy, and 
are never again heard of. Sometimes, indeed, valuable 
ideas are thus'lost; but it is better that a trulh, when 
once caught sîght of, shoidd hâve to struggle for a long 
time without meeting the attention it desefves, tban 
that every outcome of a heated ima<;ination sbonld be 
readily received. 

" The more I reflect upon the mimerons causes which 
affect our judgments, the more convinced I am that, 
with the exception of such physical and moral facta 
as no one can now throw doubt upon, al! else is mattet 
of opinion and argument ; and we know well that there 
19 hardly an argument to be found anywhere, againat 
which another argument cannot plausibly be adduced. 
Hence, though it ia plain that the varions opinions of 
men differ greatly in probahility and in the weight 
which should be attached to them, it seems to me 
that we are wrong when we blâme those who differ 
from U8, 

"Are we then to recognize no opinions as well 
founded but those which are generally received? 
Nay — expérience teaches us plainly that the higheat 
and most cultivated minds must be at ail times in an 
exceedingly small minority. No one can dispute thia. 
Anthority ehould be told by weight and not by uumber 
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— but in good trut!i autliority is a tard tliing to 
weigh. 

"Ifor again — in spite of the many and severe con- 
ditions which a judgment must fulfil before it can be 
declared good — ia it quite certain that those whom 
public opinion bas declared to be autborities, are 
always rigbt in the conclusions they arrive at. 

"Positive facts are the only solid ground forman; 
the déductions he draws from them are a very différent 
matter. Outside the facta of nature ail is a question of 
probahilities, and the most that can be said is tbet some 
conclusions are more probable tban others." 

Lamarcb's poverty was perhaps one main reason 
of the ease with whicb it was fouud possible to neglect 
bis philosophical opinions. Science is not a kiugdom 
into which a poor man can enter easily, if he happens 
to differ from a philosopher who gives good dinnera, 
and bas '' his sisters and bis cousins and his auuts " 
to play the part of chorus to hiiu. Lamarck's two 
daughters do not appear to bave been the kind of 
pei'soDs who could make efFtctive sistera or cousins or 
auuts, Meo of science are of like passions even witb 
the otber holy onea wbo bave set tbemselves up in 
ail âges as the pastors and propbets of maukind. The 
saint haa commonly deemed it to be for tbe interests of 
saîntliness that be shoold strain a point or two in bis 
own faveur — and the more so accordiug as bis réputa- 
tion fur an appearance of caudour bas been tbe better 
earned. If, tben, Lamarck's opponents could keep 
chorusee, while Lamarck bad notbing to fall back upon 
but the merils of bis case ouiy, it is not aurprising 
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that he sboald hâve Tonnd himself neglected by the 
scientists of his owa tirae, MoreoTer he was too old to 
hâve undertaken siich an nnequal contest. If he had 
been twenty years younger when he began it, he would 
probably hâve enjoyed his full measure of Buccess 
before he died. 

Not that Lamarck can claîm, as a thinker, to stand 
ou tlie same level with Dr. Darwin, and still lésa so 
with Buffon. He attempted to go too fast and too far. 
Seeing that if we accept deacent with modification, 
the question arisea whether what we call lil'e and eon- 
sciouBness may not themeelves be evolvcd from some 
tbing or tbings wbich looked at one tirae so little 
living and conscîoiis that ■we call tbem inanimate— and 
being ansionB to see hia tbeory reacjh, and to follow 
it, as fat back as possible, lie spéculâtes about the 
orîgin of life; having formed a theory thereon, he is 
more iaclined to interpret tiie phenomena of lower 
animal life so aa to make them fit in with his theory 
than as he would bave ioterpreted them if tbere had 
been no tbeory at stake. 

Tbuâ bis déniai that sensation, and much more, 
intelligence and deliberate action, ean esist witbout a 
brain and a nervons System, bas led him to rieny 
senaatioQ, consciousness, and intelligence to many 
animais which act in sueh manner as would certainly 
bave made him say tbat tley feel and know what tbey 
are about, if he had formed no theory about braina and 
nervous système. 

Kothing eau he more différent tban the mauners in 
wbich Lamarck and Dr. Darwin wiote on thia head. 
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Lamarck over and over again maintainB that where 
there is do nervous System there can be no sensation. 
Combating, for exaraple, tlie assertion of Cabanis, that 
to live is to feel, he Baya that " the greater number of 
the polypi aud ail the infusoria, having no nervous 
System, it must be said of them as aiso of worms, that 
to live is still not to feel ; and so again of plants." * 

How différent from this is the uu-theory-ridden laii- 
guage of Dr. Darwin, quoted on p. 116 of this work. 

Lamarck again writes : — 

" The very iraperfect animais of the lowest classes, 
having no nervous System, are simply irritable, hâve 
nothing but certain habits, expérience no sensations, 
and never conçoive ideas." 

This, in the face of the performances of the amœba — 
a minute jelly specb, ivithout any spécial organ what- 
ever— in making its tests, cannot be admîtted. Is it 
possible that Lamarck was in some measure misled by 
believing Buffon to be in eamest when he advanced 
propositions little less monstrous ? 

" But," continues Lamarck, " the less imperfect 
animais which hâve a nervous System, thongh they 
iiave not the organ of intelligence, bave instinct, habits, 
and proclivities ; they feel sensations, and yet form no 
ideas whatever. I venture to say that where there is 
no orgau for a faculty that faculty canuot exist." t 

Who can tell what ideas a worm does or doea not 

form ? We can watch its actions, and see that they are 

snch as involve what we call design and a perception of 

its ovvu inferest. Under thèse circumstaiicea it seems 

• 'Phil. Zoul.,' ïoL i. p. 404. t Ibid. vol. ii. p. 324. 
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better to call the worm a reasonable créature with 
Dr, Darwin than to say with Lamarck that because 
worms do not appear to bave tbat organ wbich he 
aasumes to be the sole means of causitig sensatioii and 
ideas, therefore they can neither feel nor tbiiik. Doubt- 
less they cannot feel and tbiuk aa many sensations and 
thoughts EhS we can, but onr ideas of wbat they can and 
cannot feel must be formed throngh considération of 
what we see them do, and must be biassed by no théories 
of what they oiight to be able to feel or not feel. 

Again Laraarck, shortly after an excellent passage in 
which he points out that the lower animais gain by 
expérience just as man doea (and bere probably he bad 
in bis mind the passage of Buffon referred to at p. 112 
of tliis work), nevertheless writes : — 

" If the facts and conaideratîous put forward in thia 
volume be beld worthy of attention, it will follow 
neccBsariiy that there are some animais whieh hâve 
neither reason nor instinct " (I should be glad to seeone 
of tbese animais and towatcb its movements), "sueb aa 
those which bave no power of feeling; that there are 
others which bave instinct but no degree ivbatever of 
reason " (whereas fi'om Dr. Darwin's premises it should 
follow, and would doubtless be readily admitted by 
hiin, that instinct is reason, but reason many timea 
repeated made perfect, and finally repeated by rote ; so 
that far from being prior to reason, as Lamarck bere 
implies, it can only come long afterwards), " such as 
those which hâve a System enabling them to feel, but 
which still lack the organ of intelligence; and finally. 
that tberc aro those which baye not only instinct. 
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over and above this a certain degree of reasoning 
powet, such as those créatures whidi hâve one 
for sensations and another for acts iuvolving intelligence. 
Instinct is witli thèse last animais the motive power of 
almost ail tlieir actions, and they rarely use what little 
reaaon they bave. Man, who cornes next above tliem, 
îs also possessed of instincts which inspire some of his 
actions, but he can acquire mncli reason, and oan use it 
ao aa to direct the greater part of his actions." * 

Ali thia will be felt to be less satisfactory than the 
simple directness of Dr. Darwin, It cornes in great 
measure from following Buffon without being en rapport 
witb him. On the other haud, Lamarek must be ad- 
mitted to hâve elaborated tlie theory of " descent with 
modification " with no less cleainess than Dr. Darwin, 
and with much greater fulness of détail. There is no 
substantial différence between the points they wish to 
establish; Dr. Darwin has the advantage in that not 
content with maintaioing that there will be a power of 
adaptation to the conditions of an animal's existence 
which will détermine its organiam, he goes on to say 
what the principal conditions are, and showa more 
hicidiy than Lamarek has donc (though Lamarek 
adopta the same three causes ïn a passage which will 
follow), that atruggle, and conséquent! y modification, 
will be chiefly conversant about the meaua of sub- 
sistence, of reproduction, and of self-protection, Never- 
theless, though Dr. Darwin has said enough to show 
that he had the whole thing clearly before him, and 
could hâve elaborated it as finely aa or better than 
• 'Phil. Zool.,'ïol. ii. p. «0. 
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Lamarck himself bas doue, if he had been so rninded, 
yet the palm muât be gîven to Lamarck ou the score of 
what he actually did, and thia I observe to be tbe 
verdict of bistory, for whereas Lamarek's name is still 
daily quoted, Dr. Darwin'a ia seldoni mentioned, and 
never with tbe applaiise whîcli it deservea. 

Tbe resemblance between the two wiiters — tbat is to 
say, tbe complète coineidence of their viewa — is so 
remarkable ibat the question ia forceil upon ua bow far 
Lamarck knew the auLstance of Dr. Darwin'a tbeory. 
Lamarck knew BufTon personally; he had been tutor 
to Bufîbii's son, and Buffon bad tbree of Lamarck'a 
volumes on the Freneh Flora printed at the royal 
printing press; — bow can we account for Lamarek'e 
baving bad EufFon's tbeory ofdescentwitb modification 
before bim for go many years, and yet remaining a 
partisan of inimutability till 1801 ? Before tbis year 
we flnd no trace of bia baving accepted évolution ; 
tbeucefurward be ia one of tbe most ardent and coustant 
exponenta wbicb thia doctrine bas ever had. What 
waa it that repelled hini iu Buffbn's System ? How is it 
that in the ' Philosophie Zoologiqiie ' tbere ia not, so 
far as I can remeraber, a single référence to Buffon, 
from wbom, howRver, as we shall see, many paragraphs 
are taken with but very little altération ? 

J am inclined to tbink that the secret of thia audden 
conversion muât be found in a Frencb translation by 
M, Leleuze of Dr. Darwin'a poem, ' Tbe Loves of the 
Planta,' wbicb appeared iu 1800. Lamarck — tbe most 
eminent botaniat of his time — waa sure to bave beard 
of and aeeu tbis, and would probably know the trans- 



LAMARCICS FHILOSOPHFCAL POSITION. 2$g 

lator, who would be able to give Lim a fair idea of the 
' Zoonomia.' 

I will give a few of tbe passages wliich Lamarok 
would find in tliis translation. Speaking of Dr. Darwin, 
M. Deleuze says : — " Il falloît encore qu'un nouvel 
observateur, entrant dans la route qui venoit de 
s'ouvrir, s'y frayât des sentiera ignorés; que liant la 
physique végétale à la botanique il nous montrât dans 
les plantes, non seulement des corps organisés soumis 
à des lois constantes, mais des êtres doués sinon do 
sensibilité, au moins d'une irritabilité particulière, d'un 
principe de vie qui leur fait exécuter des mouvements 
analogues à leurs liesoins. ..." 

" Il est des animaux et des plantes qui par le laps 
du tems paroissent avoir éprouvé des changemens dans 
leur orgauisation, poMr s'accommoder à de nouveaux 
genres de nourriture et aux motfens de se la procurer. 
Peut-être les productions de la nature font elles des 
progrès vers la perfection. Cette idée appuyée par les 
observations modernes sur l'accroissement progressif 
des parties solides du globe, s'accorde avec la dignité 
et la providence du créateur de Tunivers." + 

" La nature semble s'être fait un jeu d'établir entre 
tous les êtres organisés une sorte de guerre qui entre- 
tient leur activité : si elle a donné aux uns des moyens 
de défense, elle a donné aux autres des moyens 
d'attaque." t 

Turning to the ' Botanic Garden ' itaelf, I find that 

■ ' Les AmonrB des PlunteB,' Diacoara Prelim., p. 7. Paria, 1800. 
t Ibid., Notes du chant i., p. 202. 
I IbiJ. p. 238. 

si 
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this admirable Benteiice beloDgs to M. Deleaze, and not 
to Dr. Darwin, wbo, faoïrever, bas said what oomes to 
nncb tbe Bame thing,* as may be eeen p. 227 of tfaiâ 
Totame. Bnt tbe antboràhip is immaterial; wbether 
tfae passage vas by Dr. Darwin or M. Deleaze, it was, 
in ail probability, kiiown to I^tmarck before bis cbange 
offrant. 



Tbe note on Trapa Natans again t sogge&ts itself aa 
tbe source from wbicb tbe passage in tbe ' Pbilosopbie 
Zoologique' aboat tbe J^annnculos aquatilis is taken,^ 
wbile one of tbe most important passages in the work, 
a Bnmmary, in fact, of tbe principal means of modi- 
fication, seems to be taken, the firet balf of it from 
BufToD, and tho second from Dr. Darwin. I bave called 
attention to it on pp. 300, SOL 

We may tben suppose thtit Lamarck iailed to onder- 
stand Buiîun, and conceived tbat be oiight either to 
bave gone mueb fartber, or not so far; not being yet 
prepared to go the whole length bimself, he opposed 
mutabîlily till Dr. Darwin'a additions to Buflfon's 
ostensible theory reacbed bim, wbereon be at once 
adopted tbem, and having received notbiug but a few 
iiotts and binis, felt himself at liberty to work the 
theory out iudependently and claim it. In so original 
a work os the ' Philoso^ihie Zoologique ' must always be 
coiisidered, this may be legitimate, but 1 fiud in it, as 
Isidore Geofi'roy seems alao to bave found, a little more 
(îlnim to complète independence than is acceptable to 
one wbo is fresli from Uuffon and Dr, Darwin. 
• ■ Zoonomiîi,' vol. i, p. 507i t ' Les Amoiira d^ PlauteB,' p. 360. 

; Vol. i. p. 231, éd. M, Martinn, 1873. 
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CHAPTER XVII. 

SUMMAEy OF THE 'PHILOSOPHIE ZOOLOOIQUE.' 

The first part of the ' Philosophie Zoologique ' is tbe one 
whicli deals witii tîie doctrine of évolution or descent 
with modification. It is to this, therefore, that our 
attention wiU be confined. Tet only a comparadvely 
small part of the tliree hiindred and fifty pagea which 
constîtiite Lamarck's first part are devoted to setting 
forth the reaaons which led him to arrive at his cod- 
cliiaions — the greater part of the volume being occu- 
pied with the classification of animais, which we may 
agaia omit, as foreign to our purpoae. 

I shall condense whenever I can, but I do not think 
the reader will find that I hâve left out much that 
bears upon the argument. I shall also use inverted 
commas wbile translating with such freedom as to 
omit several lines together, where 1 can do so without 
suppressing anythiog essential to tbe elncidation of 
Lamarck's meaning. I shall, however, throiighout refer 
the reader to the page of the original work from which 
I am translating, 

" The common origin of bodily and mental phe- 
iiomena," says Lamarck in his prelirainary chapter, 
"bas been obscured, because we bave studied them 
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chiefly in inan, who, as the moat highly developed of 
liviBg beings, présents the problem in ita most diffi- 
cnlt and complicated aspect. If we had begun our 
study witU that of the lowest organisma, and had pro- 
ceeded from thèse to the more coinpiex ones, we should 
hâve seen the progreesion which is observable in 
organization, and the successive acquisition of varioua 
spécial organs, with ne-w faculties for every additional 
organ. We should thua hâve seen that senae of needa — 
originally hardly perceptible, but gradually increasing 
in intenaity and variefy — haa led to tlie attempt to 
gratify tliem ; that the actions thus induced, having 
become habituai and energetic, bave occasioned the 
development of organs adapted for their performance ; 
that the force which excites organic movements can in 
the case of the lowest animais exist outeide them and 
yet aniniftte them ; that this force was anbseqnently 
introduced into the animais themselves, and fîxed 
within them ; and, laetly, thnt it gave riso to sensi- 
bility and, in the end, to intelligence." " The reader 
had better be on bis guard hère, and whenever Lamarck 
is speculating about the lowest forma of action and 
sensation. I bave thought it well, however, to give 
enough of thèse spéculations, as occasion ariaes, to show 
their tendency. 

" Sensation ia not the proximate canse of organic 
movements. It may be eo with the liigher animais, 
but it cannot be shown to be m with plants, nor even 
with ail known animais. At the outset of life there 
waa aone of that seuBation which eould only arisa 
• ' Phil. Zool.,' tom. i., editecl by M. Mortiae, 1873, pp. 25, 26. 
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where organic beings had aiready attained a con- 
sidérable development. Nature has done ail by slow 
gradations, both organs and i'aciilties being the out- 
cotne of a progressive development.* 

" The mère composition of an animal is but a small 
part of what deserves study in connection with the 
animal itself, The eRects of its aurroundings in causing 
new wants, the effecte of its wants in giving rise to 
actions, those of its actions in developing habits and 
tendencîes, the effects of use and disuse as affecting any 
organ, the means which nature takes to préserve and 
make perfect what bas been aiready acquired — thèse 
are ail matters of the highest importance, t 

" In their bearing upon thèse questions the inverte- 
brate animais are more important and intereating than 
the vertebrate, for they are more in number, and being 
more in number are more varied; their variations are 
more marked, and the stepa by which they hâve 
advanced in complexity are more easily observed.l 

" I propose, therefore, to divide this work into three 
parts, of wbich the flrst sball d«a] with the conventions 
necessary for the treatment of the subject, the im- 
portance of analogioal structures, and the meaning 
which sliould be attached to the word species. I will 
point out on the one hand the évidence of a graduated 
de-'cending seale, as existing between the highest and 
tlie lowest organisms ; and, on the other, the effect of 
aurroundings and habits on the organs of living beings, 
as the cause of their development or arrest of deve- 
lopment. Lastly, I will treat of the natiiral order of 
• Thil. Zool.; tota. i, pp. 26, 27. f Paga 28. t Pugoa 28-31. 
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animais, and show what stonld be tbeir fittest classi- 
fication and arrangement." " 

It seema nnnecessary to give Lamarck's intentions 
with regard to his second and third parts, as tLey do 
not hère concem us ; they deal with the origin of life 
and mind. 

The first chapter of the work opena with the im- 
portance of bearing in mind the différence between the 
conventional and the natural, that is to say, between 
words and thinga. Hère, as indeed largely throughout 
this part of his work, he follows BuSbn, by wbora he is 
evidently influenced. 

"The conventional deals with Systems of arrange- 
ment, classification, orders, families, gênera, and the 
nomenclature, whether of difierent sections or of ïndi- 
vidual objects, 

"An arrangement should be called systematic, or 
arbitrary, when it does not conform to the genealogîcal 
order taken by nature in the development of the 
thinga arranged, and when, by conséquence it is not 
founded upon well-considered analogies. There is such 
a thing as a natural order in every department of 
nature ; it is the order in which its several component 
items bave been auccessÏTely developed.t 

" Some Unes certainly seem to hâve been drawn by 
Nature herself. It was hard to believe that mammals, 
for example, and birds, were not well-dcfincd classes. 
Nevertheless the sharpness of définition was an illusion, 
and due only to our limited knowledge. The ornitho- 
rhynchus and the ecliidna bridge the gulf.* 

• ' Phil. Zoal.,' tom. L pp. 34, 33. t Pago 12, I Page 46. 
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" Simplicity is the main end of any claBsification. If 
ail the racea, or as they are called, epecies, of any 
kingdom were perfectly known, and if the trae analogies 
between each species, and between the groups which 
species form, were aiso known, so that their approxi- 
mations to eaeh other and the position of the several 
groups were in conformity with the natural analogies 
between tliem — then classes, orders, sections, and 
gênera would be familles, larger or smaller ; for each 
division would be a greater or smaller section of a 
natural order or séquence.' But in this case it would 
be very difficult to assign tke limita of each division ; 
they would be contîuually subjected to arbitrary altér- 
ation, and agreement would only exiat where plain and 
palpable gapa were manifest in our séries. Huppily, 
however, for classifiers there are, and will alwaya pro- 
bably remain, a number of unknown forms." t 

That the foregoing is atiîl felt to be true by thoae who 
aocept évolution, may he seen from the following pas- 
sage, taken from Mr. Darwin's ' Origin of Species ' ; — 

"As ail the organic beings which hâve ever lived 
can be arranged within a few great classes ; and as ail 
within each class hiive, aecording to our theory, been 
connected together by fine gradations, the best, and if 
onr collections were nearly perfect, the only possible 
arrangement would be genealogica! : descent bcing the 
hidden bond of connection which naturalists hâve been 
aeeking under the term of the Natural System. On 
this view, we can understand how it ia that in the eyea 
of most naturalists, the structure of the embryo is 
• ' Fhil. Zool,; tom. i. p. 50. t Pogea 5". 51- 
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even more important for classifîcationa than that of tbe 
adult." • 

In liia second chapter Lamarck deals with the im- 
portance of comparative anatomy, and the atudy of 
homologons structures. Thèse indicate a sort of blood 
relationship between the ïndividuals in wbicli tliey are 
found, and are our safest guide to any natnral system 
of classification, Their importance is not confined to 
the study of classes, families, or even species; tbey 
must be atudied also iu the individuals of eacli species, 
as it is thus only, that we can recognize either îdentity 
or différence of specîes. The reaults arrived at, how- 
ever, are only trustworthy over a limited period, for 
tbough the individuals of any species commonly bo 
resembla one another at any given time, as to enable 
na to generalize from theru, at tbe date of our obaerving 
them, yet speeies are not £xed and immutable througli 
ail time : they change, tbough with sucb extrême slow- 
ness that we do not observe their doing bo, and when 
we come upon a species tbat Aog cbanged, we consider 
it as a new one, and as haying always been such as we 
now seo it. t 

" It is none tbe less true that when we compare the 
eame kind of organs in différent individuals, we eau 
quiekly and easiJy tell whether tbey are very like each 
otber or not, and Lence, whether the animais or plants 
in whicb tbey are found, should be set down as 
members of the same or of a différent species. It is 
only tberefore tbe gênerai inference drawn from the 

" ' Origin of Species,' p. 395, éd. 1876. 
t 'Pliil. Zool.,' tom. i. p. 61. 
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apparent immutability of apecies, that bas been too l 

incoQsiderately drawn." I 

"The analogies and pointa of agreeraent between \ 

lîviiig organisms, are alwaya incomplète wben based f 

upon the considération of any single organ only. Eut [ 
thougli still incomplète, tbey will be much mora impor- 
tant according as the organ on whioh they are founded 

is an essential one or otherwîae. ] 

" With animais, those analogies are most important j 

whicb exist between organa most necessary for the con- j 

servatîon of their life. With planta, between their J 

organs of génération. Hence, with animais, it wiU be I 

the interior structure which will détermine the most | 
important analogies : with plants it will be the manner 

in whicb they fructify. f ■ 

" With animais we should look to nerves, organs of 
respiration, and those of the circulation ; with plants, 
to the embryo and its accessories, the sexual organs of J 
their flowera, &c. } To do this, will set ub on to the I 
Natural Method, wbich is as it were a sketch traced 
by man of the order taken by Nature in her produc- 
tions. 5 Nevertheless tbe divisions whicb we shaU be | 
obliged to establish, will still be arbitrary and arti- j 
ficial, tbough presenting to our view sections ariaaged 
in tbe order whicb Nature bas pursued. || I 

" What, tben," he asks, IT " îs species — and eau we 1] 

show that species has cbanged — however alowly?" He I 

now covers some of the ground since enlarged npon in '1 

Mr. Darwin'fl second chapter, in which the arbitrary \ 

I 

' ' Phi). Zool.,' tom. i. p. 62. t Psgo 63. \ Page 64, J 

§ Pugo 65. y Piige 67. 1 Chap. iii. , 
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nature of the distinction between apecies and varietiee 
is 80 well esposed. " I shall show," eays Lamarck (ia 
substance, but I am compelled to condense much), 
" that the babits by whicb we now recognize any species, 
are due to the conditions of life [circonstances] under 
whicb it lias for a long time existed, and tliat thèse 
habits hâve liad sueli an influence upon the structure 
of each individual of the species, as to bave at length 
modifled tbîs structure, and adapted it to the habits 
which hâve been contracted.* 

"Tbe indivîduals of any species," be continues, "oer- 
tainly resemble their parents ; it is a universal law o£ 
nature that ail offspring should differ but little from 
its immédiate progenitors, but tbia does not justify the 
ordinary belief that species never vary. Indeed, natu- 
raliste thernselves are in continuai difficulty as regards 
distinguîshing species from varietîes; tbey do not 
recognize the fact that species are only constant as 
long as the conditions in whicb tbey are placed are 
constant. Individuala vary and form breeda wliich 
blend so inseosibly into the neighbouring species, that 
the distinctions made by na,turaliEts between species and 
Tarietiee, are for the moat part arbitrary, and the con- 
fusion upon thia head is becoming day by day more 
Berious. t 

" Not perceiving that species will not vary as long as 
the conditions in whicb tbey are placed reniain essen- 
tially unchanged, naturalists bave supposed that each 
species was due to a spécial act of création on tbe part 
of the Suprême Author of ail thinga, Assuredly, nothing 
• ' Phil. Zool.; tom. i. p. 72. t Pagea 71-73. 
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can exist but by the will of thia Suprême Aulhor, but can 
we venture to assign ruiea to him in the exécution of his 
will ? May not his inflnite power Lave chosen to create 
au order of tliings whicli should evolve in succesaion ail 
tbat we kiiow as well as ail that we do not know? 
Whether we regard apeoies as created or evolved, the 
boundiessnees of his power remaina unchauged, and 
incapable of any diminution wbatsoever. Let us then 
confine ourselves simply to obaerving the facts arouod 
us, aod if we find any clue to the patli taken by Natnre, 
let ua say fearlesaly tbat it bas pleaaed ber Almiglity 
Author tbat sbo ahould take tbis patb," 

" Wbat applies to species applies also to gênera ; tbe 
furtber our knowledge extenda, the more diflicult do we 
find it to asaign its exact limits to any genua. Gaps in 
our eoUectiona are being continually filled up, to the 
efîacementof ourdividinglineaof demareation. Weare 
tbus compelled to settle the limits of species and variety 
arbitrarily, and in a manner about which there will be 
constant disagreenient. Naturalista are daily classify- 
ing new species which blend into one another so insen- 
aibly that there can hardly be found words to express 
the minute différences between them. The gaps that 
exiat are sîœply due to our not having yet found the 
Connecting species. 

"I do not, bowever, mean to say that animal life 
forms a simple and continuously blended séries. Life 
is rather comparable to a ramification. In life we 
ahould see, as it were, a ramified continuity, if certain 
species had not been lost, The apecies which, according 
• ' Fhil. Zool.,' lom. i. p, 74, 75. 



to tliis illustration, stands at the extremity of e 
bough, Bhould bear a resemblance, at least npon ( 
side, to the other neiglibouring species ; and thia cei^ 
tainly is what we observe in nature. 

" Having arranged living forma in auch an order as 
thia, let us take one, and then, paaaing over several 
boughs, let us take- another at some distance from it ; 
a wide différence will now be seen between the species 
whicli the forma aelected represent. Our earliest col- 
lections supplied UB with such distantly alUed forms 
only ; now, however, that we hâve such an infinitely 
greater nutnber of spécimens, we can see that many of 
theni blend one into the other without presenting note- 
worthy différences at any step." * 

ïhis haa been well extended by Mr. Darwin in a 
passage which begina ; — "Tlie affinities of ail beings 
of the same class hâve sometimes been represented by 
a great tree. I believe that this simile largely apeaks 
the truth." t 

" What, then," continues Lamarck, " can be the 
cause of ail this ? Surely the following : namely, that 
when îndividuals of any species change their situation, 
clîmate, mode of esiatence, or habits [conditions of life], 
their structure, form, organization, and in fact their 
whole being becomes littl« by little modifled, till in 
the courae of time it responda to the changes experi- 
enced by the créature." î 

In hia préface Lamarck had already declared that 
" the thread which gives ue a due to the causes of the 
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various phenomena of animal orgaiiization, in tlie luani- 
fold diversity of its developments, ia to be (ound in the 
fuct that Nature conserver in offspring ail tbat tlieir 
life and environmeots has developed in parents." 
Heredity — "the Mdden bond of common descent" — 
tempered with the modifications induced by cbanged 
habita — whicb changed habita are due to new condi- 
tions and sarroundings — this with Lamarck, as with 
Buffon and Dr. Darwin, ia the esplanation of the 
diversity of forms whieh we ol serve in nature. He 
now goes on to support tbis — briefly, in accordance 
witb hia design — but with suffieient détail to prevent 
ail possibility of mîstake about bis meaning. 

" In the same climate différences in situation, and a 
greater or lésa degree of exposure, affect eimply, in the 
first instance, the individuala exposed to them ; but in 
the coiTse of tinie, thèse repeated différences of aur- 
roundiuga in individuala which reproduce themselves 
continually under similar ci rcutn stances, induce différ- 
ences wliicb become part of tlieir very nature ; bo that 
affec many successive générations, thèse individuala, 
which were originally, we will aay, of any given apeciea, 
become transformed into a différent one." * 

" Let ua suppose that a graaa growing in a low-lying 
meadow geta cartied by some accident to the brow of a 
neighbouring hill, where tbe 8uil is still damp enough 
for tbe plant to be able to esist. Let it live hère for 
many générations, till it haa become thoroughly acciis- 
tomed to its position, and let it then gradually find ita 
way to the dry and almost arid soil of a mountain side ; 
• ' Phil. ZduU' tom, i. pp. 79, 80. 



if the plant is able to atand the change an<l to perpe- 
timte itself for maiiy generationa, it will liave become so 
changed that botanists will class it as a new specîes." * 

" The same sort of process goes on in the animal 
kingdom, but animais are raodified more Biowly than 
plants." î 

The aterility of hybrida, to which Mr. Darwin dévotes 
a great part of the ninth chapter of his ' Origin of 
Speciea,' t ia then touched on — briefly, but BufBcîently 
— as foUowB : — 

"The idea that speciea were fixed and immufable 
involveil the belief that distinct species could not be 
fertile inter se. But unfortimately observation haa 
proved, and daily proves, that this supposition ia an- 
fouûded. Hybrids are very common among plants, 
and quite siifficiently so among animais to show that 
the boundaries of thèse so-called immutable species are 
not so well defined as has been supposed, Often, in- 
deed, there is no ofFspring between the individuals of 
what are called distinct species, especially when they 
are widely différent, aud again, the offspring when 
produced is generally stérile; but when there îa less 
différence between the parents, both the difSculty of 
breedingthe hybrid, aud its sterility when produced, are 
found to diaappear. In this very power of crosaing we 
866 a source from which treeda, and ultimately speciea, 
may arise." § 

Mr. Darwin arrives at the same conclusion. He 
writea : — 

• ' PMI. Zool.,' tom. i. p. 8». t Page 80. 

t Ed. 1876. § 'Pbil. Zool.,' lom. ï. p 



SUMMARY OF ^PHILOSOPHIE ZOOLOGIQVE! 2^3 

" We lunst, therefore, either give up the belîef of 
the imiversal sterîlity of speciea when crossed, or we 
must look at tliis sterility in animais, not as an inde- 
lible characteristie, but as ooe capable of being removed 
by domestication. 

" Finally, on consideriog ail the ascertained facts on 
the intercrossing of planta and animais, it may be con- 
cluded that some degree of sterility, both in first 
crosses and in hybrids, is an exeeedingly gênerai resuit, 
but that it cannot, under our présent state of knowledge, 
be considered as absoliitely uniTersal." • 

Beturning to Lamarck, we find him saying : — 

" The limita, therefore, of so-called species are not so 
constant and unvarying aa is eommonly supposed. 
Consider also the lollowing. Ail living forms upon the 
face of the globe bave been brought forth in the course 
of infinité time by the proeeas of génération only. 
Nature bas direetly created none but the lowest organ- 
isms ; thèse she ia still producing every day, they being, 
as it were, the first sketches of life, and produced by 
what is called spontaneoua génération. Organs hâve 
been gradually developed in thèse low forms, and thèse 
organs baye in the courae of time increased in di^ersity 
and complexity. The powet of growth in each living 
body bas given rise to varions modes of reproduction, 
and thns progrcss, already acquired, bas been preserred 
and handed dovm to offspring-t With suiKeient time, 
favourable conditions of life [aireonsianees], successive 
changes in the surface of the globe, and the power of 
new surroundings and habits to modify the organs of 
• ' Origin of Bpeoiea,' p. 241. t ' Piil- ZooL,' p. 82. 
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liring bodies, ail animal and vegetable forma hâve been 
imperce ptibly rende red euch as we now see tlieni. 
It foUows tiiat speeiea will be constant only in relation 
to their environments, and cannot be as old aa Nature 
herself. 

"But what are we to aay of inetinct? Can we 
suppose that ail the tricks, cunning, artifices, précau- 
tions, patience, and skill of animais are due to évolution 
only? Muât we not eee hère the design of aa all- 
powerful Creator? No one certainly wiil assîgn limîts 
to the Creator's power, but it is a bold tbing to say 
that he did not choose to work in this way or that way, 
when his own handiwork déclares to us that this is the 
way he chose. I ûnd proof in Nature — meaning by 
nature the ensemble of ail that is,' but regarding her as 
herself the effect of an nnknowu fli-st cause î — that she 13 
the anthor of organization, life, and even sensation; 
that she has multiplied and diversified the orgaos and 
mental powers of the créatures which she Bustaîns and 
reproduces; that she has deveioped in animais, through 
the soie instrumentality of seose of need as establishing 
and directing their habits, ail actions and ail habits, 
from the simplest up to those wbich constitute instinct, 
industry, and finally reason.î 

" Against tliia it is alleged that we bave no reason to 
believe species to hâve changed within any known era. 
The skeletons of some Egyptian birds, preaerved two or 
tbree tbousand yeara ago, differ in no particular from 
the same kind of créatures at the présent day. But this 
is what we should expect, inasmuch as the position and 
• PhD. Zool.,' tom. i. p. 83. t Pagea 3i9-351, I Page 8*. 
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climate of Egypt îtself do not appear to hâve changed. 
If the conditions of life hâve not varied, why ahould 
the speciea eubjected to thoae conditions hâve done 
ao? Moreover, birda can move about freely, and if 
one place doea not suit them they can find another 
that doea. Ali that tliese Egyptian mummies teally 
prove in, that there were animala in Egypt two or three 
tliousand years ago which are like the animais of 
to-day ; but bow short a space is two or three thousand 
years, as compared with the time which Nature haa had 
at her disposai ! A time infinitely great quâ man, is 
still infinitely short quâ Nature,* 

" If, however, we tiirn to animais under confinement, 
W6 find immédiate proof that the most atartling changea 
are capable of being produced after some generationa 
of changed habits. In the sixth chapter we ahall bave 
occasion to observe the power of changed conditions 
\cireonatances\ to develop new desirea in animais, and 
to iuduce new courses of action ; we ahall see the 
power which thèse new actions will hâve, after a certain 
aniount of répétition, to engeader new habits and 
tendencîes ; and we shall also note the effects of use 
and disuse in either fortifying and developing an organ, 
or in dirainishiog it and causing it to disappear. With 
plants under domestication, we shall find eorreaponding 
phenomena. Speeies will thus appear to be unchange- 
able for comparatively short periods only," t 

It is interesting to see that Mr. Darwin lays no lésa 
atress on the study of animala and plants under domes- 
tication than Bufibn, Dr. Darwin, and Lamarck. 
• ' Phil. Zool.,' tom. i. p, 83. t Page 90. 
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lûdeed, ail four writers appear to liave been in great 
measure led to their conclusions by tliia very study, 
"At tlie commencement of my investigations," writes 
Mr. Darwin, " it seemed to me probable that a carefiil 
study of domesticated animais and of cultivated plants 
would offer the best chance of making out tliis obscure 
problem. Nor hâve I been disappointed ; in this and 
in ail otber perplexin.g cases, I bave invariably found 
that our knowledge, imperfect though it be, of variation 
under domestication, afforded the best and safeat due. 
I may venture to express my conviction of the high 
value of auch atudiee, thongh they bave been very 
commonly neglected by natnralistâ." * 

Injustice to tbe three writers whom I hâve named, it 
should be borne in niind that they alao ventured to 
express their conviction of the high value of thèse 
studiea, BufFon, indeed, as we hâve seen, gives animais 
under domestication tbe foremost place in bis work. 
He doea not tteat of wild animala till be has said ail 
be has to say upon our most important domesticated 
breeda, — on whose deacent from one or two wild stocks 
he is never weary of insisting. It was doubtless 
because of tbe opportunities they afforded him for 
demonstrating the plasticity of living organism that the 
most important position in his work was assigned to 
them. 

Lamarck professes himself unable to make op his 
mind about extinct species ; how far, that is to say, whole 
breeds must be considered as having died out, or ho* 
far the différence between so many now living and 
• ' Origin of Speoies,' p. 3. 
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fossil forma is due to the faot that oiir JîviDf^ species 
are modified desceudants of the fossil oiies. Such large 
parts of thâ globe were still practically uiiknowii m 
Lamarck's time, and the récent discovery of the orni- 
thorhyiichiis has niised such hopes as to what might 
yet be fonnd in Australia, that he was inclined to tliink 
that onîy such créatures as man found hurtful to him, 
as, for esample, the megatherium and the maatodon, 
had become truly exfinct, nor was he, it would seem, 
without a hope that thèse woiild yet one day be dis- 
covered. The climatic and geological changes that 
hâve occurred in past âges, would, he believed, account 
for ail the différence which we observe between living 
and fossil forma, inasmuch as they would hâve changed 
the conditions under which animais lived, and therefore 
their habits and organa would hâve become eorrespond- 
ingly modified. He therefore rather wondered to find 
80 much, than so little, resemblance between existing 
and fossil forms. 

Buffon took a juster yiew of "this matter ; it will be 
remerabered that he concluded bis remarks upon the 
mammotb by saying that many species hud doubtlesa 
disappeared without leaving any living descendanta, 
while othera had left descendants which had become 
modified. 

Lamarck auticipated Lyell in supposing geological 
changes to bave been duc almost entirely to the cod- 
tinued opération of the causes which we observe daily 
at work iu nature : thua he writea : — 

" Every observer knows that the surface of the eartli 
haa changed ; every valley has been exalted, the 
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crooked has been made straight, and thé roiigh places 
plain ; not even is climate itself stable. Hence changed 
conditiona ; and thèse involve changed needs and habita 
of life ; if such changes can give rise to modifications 
or developmenta, it is clear that every living body must 
Tary, especially in its outward character, thoHgh the 
variation can only be perceptible after several géné- 
rations. 

" It is not snrprising then that bo few living species 
should be repreaeoted in the géologie record. It ia 
surprising rather that we should find any living species 
represented at ail.* 

" Catastrophes hâve indeed been supposed, and they 
are an easy «ay of getting ont of the diÔiculty ; but 
Tinfortunately, they are not siipported by évidence. 
Local catastrophes hâve undoubtedly occnrred, as 
earthquakes and volcanic éruptions, of which tbe 
effiicts can be sufïiciently seen ; but why suppose aJiy 
universal catastrapbe, when the ordinary progress of 
nature suffices to account for the plienoraena ? Nature 
is never hrusque. She proceeds slowly step by atep, 
and this with occasioual local catastrophes will remove 
ail our diflficHities." t 

In his fourth chaptci Lamarck points out that 
animais move themselves, or parts of tbemselves, not 
through impulsion or movement communicated to them 
as from one billiard hall to another, but by reason ef a 
cause which excites their irritability, which cause is 
within soine animais and forma part of them, while it 
is wholly outaide of others.^ \ 

' • Phil. Zool./ tom. i. p. 94. t Pages 95-96. I Pago 97. 
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I abonld again wam the reader to be on his guard 
against the opinion that any animais can be aaid to live 
if they hâve no " inward motion " of their own which 
prompts them to act. We cannot call anything alive 
which nioves only aa wind ajid water may make it 
move, but witboiit any impulsw from within to exécute 
tbe smallest action and witbout any capacity of feeling. 
Sucb a créature does not look sufficîently like the 
other tbinga which we call alive ; it should be first 
ebown to ua, so that we may make up onr minds 
wbether tbe facts concerning it bave been truly Btated, 
and if so, what it most resembles ; we may tben classify 
it accordingly, 

" Some animais change tbeir place bycreeping, some 
by walkiug, some by runniug or leaping ; otbers again 
fly, while otbers live in the water and swim. 

" Tbe origin of thèse différent kinds of locomotion is 
to be found in the two great wants of animal life : 1, tbe 
meansof procuringfood; 2, the aearcb after mates witb 
a view to reproduction. 

" Since tben tbe power of locomotion waa a matter 
affecting tbeir individual self- préservation, as well as 
that of their race, tbe existence of tbe want led to tbe 
means of ita being gratîfied." * 

Lamarck is practically at one with Dr. Erasmna 
Darwin, that modification will commonly travel along 
tbree main lines wbicb spring from the need of re- 
production, of proctiring food, and (Dr. Darwin bas 
added) tbe power of self-protection ; but Dr. Darwin'a 
treatment of this part of bis subject ia more lucid and 
» Phil. Zoo].,' tom.ip. 98. 
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«atisfaotory thau Lamarck's, inaamueh as he immedi- 
ately bringa forward instances of varions modifications 
which hâve in each case been due to one of the three 
main desires above specified, namely, reproduction, sub- 
sistenee, and self-defence, 

Lamarck concludes the ehapter with some passages 
whicli show that he was alive — eb what Frenchman 
could fail to be after Buffon had written? — to the con- 
seqnences which must follow from the geometrieal ratio 
of increaae, and to the struggle for existence, with 
conséquent survival of the fittest, which must always 
be one of the conditions of any wild animars existence. 
The paragraphs, indeed, on this eubject are taken with 
Tery little altération from Buffon's work. As Lamarck's 
theory is baaed upon the fact that it is on the nature of 
thèse conditions that the habits and consequently the 
structure of any animal will dépend, he muet hâve aeen 
that the ehape of many of its organe must vary 
greatly in corrélation to the conditions to which it was 
subjec'ted in the matter of self-protection. I do not see, 
then, that thete is any subatantial différence between 
the positions taken by Dr. Erasmus Darwin and by 
Lamarck in this respect, 

" Let us conclude," he writes, " by ehowing the means 
employed by nature to prevent the number of her 
creaturea from injuriug the conservation of what has 
been produced already, and of the gênerai order which 
ahould subsist.* 

" lu conséquence of the extreniely rapid rate of in- 
" 'PhO, Zool.,' lom. i. p. 111. 
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crease of the smaller, and eapecially of the most imper- 
fect, animais, theii' numbera would become so great as 
to prove injurious to the conservation of breeds, and to 
the progresa already raade towards more perfect organ- 
ization, unless nature had taken précautions to keep 
them down within certain fixed limita wMcli she cannot 
esceed." * 

This seems to contain, and in a nutshell, as much of 
the essence of what Mr. Herbert Spencer and Mr. 
Charles Darwin bave termed the survival of the flttest 
in the atruggle for existence, as waa necessary for 
Lamarck'a purpose. 

To Lamarck, as to Dr. Darwin and Buffon, it waa 
perfectly elear that the faets, that animais baye to find 
their food under varying circumatancea, and that they 
must défend themselves in ail manuer of varying waya 
againat other creatnrea whieh would eat them if tbey 
could, were aimply aome of the conditions of tbeir 
exiatence. In aaying that the aurrouiiding circum- 
etances — wbich amount io the conditions of existence— 
determined the direction in whicb any plant or animal 
should be slowly modifîed, Lamarck inclndes aa a matter 
of course the fact that the "stronger and better armed 
Bhould eat the weaker," and thiia survive and bear 
offfipring which would inherit the strength aud better 
armour of ita parents. Nothing therefore can be more 
at variance with the tmth tban to represent Lamarck 
and the other early evolutionists aa ignoring tbe struggle 
for existence and the survival of the fittest ; theae are 
inevitably implied whenever they use the word "air- 
* ' PhU. ZooL,' tom. i. p. 112. 
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eonsianees " or euTironment, as I will more fully show 
later on, and are also espresaly called attention to by 
the greater number of them,* 

" Animais, escept those which are herbivoroua, prey 
iipon one anotber ; and the herbivorous are exposed to 
the attacks of the flesh-eating races, 

" The strongest and beat armed for attack eat the 
weaker, and the greater kinds eat the smaller. Indivi- 
duals of the aame race rarely eat one another; they 
war only with other races than their own." t 

Dr. Darwin hère again bas the advautage over La- 
marck ; for he has pointed ont how the malea oontend 
with one another for the possession of the females, 
wbich I do not find Lamarck to liave done, though he 
would at onee hâve adraîtted the fact. Lamarck con- 
tinues : — 

" The smaller kinds of aninaals breed so numerously 
and so rapidly that they would people the globe to the 
exclusion of other forma of life, if nature had not 
lîmîted their inconceivable multitude. As, however, 
they are the prey of a number of other créatures, live 
but a short tinie, and perish eaaily with cold, they are 
kept always within the proportions neeesaary for the 
maintenance both of their own and of other races-J 

"As regards the larger and stronger animais, they 
would beeome dominant, and be injurious to the con- 
servation of many other races, if they could multiply in 
too great numbers. But as it is, they devour one 
another, and breed but alowly, and few at a birth, so 

I • See pp. 227 aaiî 259 of thia book. Il 

I t 'PUO. Zool.,'tom.Lp. 113. î Page 113. ^^H 
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that equilibrium is duly preserved amoiig them. Man 
alone is the unqiiestionably dominant animal, but rnen 
\yar among themselves, so that it may be safely aaid 
the woi'ldwill never be peopledtoitsutmostcapacity."* 

In hia fifth chapter Lamarck retuma to the tben 
esisting arrangement and claasiâcation of aniiuala. 

" Naturaliats having remarked that many speciea, and 
aome gênera and eyen familiea présent charactera whioh 
as it were ieolate them, it Iiaa been imagined that 
theae approached or drew further from each other 
according aa their points of agreement or différence 
seemed greater or less when aet down as it were on a 
chart or map. ïhey regard the Bmall well-marked séries 
whieh hâve been styled natural familiea, as groups 
which ahould be placed between the isolated speciea 
and their neareat neighbours so as to form a kind of 
reticulafcion. ïhia idea, which soms of our modem 
naturahsts bave held to be admirable, is eyidently mis- 
taken, and wUl be discarded on a profouuder and more 
estended knowledge of organization, and' more eape- 
cially when the distinction has been duly drawn between 
what is due to the action of spécial conditions and to 
gênerai adrance of organization." \ 



L. p. 113. 

\ rather obaouro. I give it therefore i 



• ' Phil Zoul.,' tom. i 

t Thia pas 
original :— 

'' AijisL lea natnialistes ayant remBTqnë qae beaacoap d'espèces, 
certaine genres, et même quelques famiLles paraissent dans une sorte 
d'Ltulemeut, quant a, leurs caractères, pluaiouia so sont imaginés que 
les Ètrea vivants, dans l'un ou l'autre rtgne, H'avoiainaiunt, ou s'âolgnai- 
enl entre eux, relativement à leurs rappoiis nat^irals, dan» une dispo- 
sition semblable aax différents points d'une carte de géographie on 
Ils regardent les petites séries bien prononcées 
"umillcs natiuiflleâ, commo devant éUe disposées 



284 EVOLUTION, OLD AND NEW. 

I talïe it that Latnarck îa hère attempting to express 
what Mr. Charles Darwin Las rendered mueh more 
clearly in the following excellent passage : — 

"It should always be borne in mind what sort of 
intermediate Ibrms mnst, on the theory [what theory ?], 
haye formerly existed. I hâve found it difBcult when 
looking at any two species to avoid picturing to myself 
forms àirecily intermediate between them. But this îs 
a wholly false view ; we should always look for forms 
intermediate between each species and a common but 
nnknown progenitor ; and the progenitor will generally 
hâve differed in some respects from ail its modified 
descendants. To give a simple illustration; the fantail 
and pouter pigeons are both deseended from the rock 
pigeon. If we possessed ail the intermediate Tarietiea 
which hâve ever existed, we should hâve an extremely 
close séries, between both and the rock pigeon ; but 
we should bave no variettes directly intermediate 
between the fantail and the pouter; none, fur 
instance, combining a tail somewhat expanded with a 
crop somewhat enlarged, the eharacteristic features of 
thèse two breeds. Thèse two bieeds, moreover, bave 
become eo much modified that, if we had no hîstorical 
or indirect évidence regarding their origin, it would not 
bave been possible to hâve determined, from a mère 
comparison of their structure with that of the rock 

entre elles de manière \ foimer ane réticalation. Cette idée qni a 
paru snblimo & quelques moderncE, eat éiidemment ane eirenr, et, sans 
doute, elle ae diaaiperii dêa qu'on aura des coiinaisaonceB plus profondea 
et pluB géaéraleB de l'oi^Bnisalion, et anttont lorsqu'on distinguera ce 
qni apportieut & l'infliieace des Ueox d'hebitatioD ut des habitadea 
oontcactéea, de ce qui résulte dea progrès plus ou 
la compoBÎtiou ou la perfectionnement de l'organisation." — (p. 120J. jj 
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pigeon C. livia, whether they had descended from thia 
species, or from some other allied form, as C. œnaa. 

" So with natiiral species, if we look to forma very 
distinct — for instance, to the horse and the tapir — we 
hâve no reason to suppose tliat links directly interme- 
diate between them ever exiated, but between eacli and 
an unknown cominon parent. Tho eommon parent will 
bave bad in its whole orgauization much gênerai re- 
semblance to tbe tapir and the horse ; but in some 
points of structure it œay iave dîfiered considerably 
from both, even perbaps more than they differ from 
each other. Hence in ail such cases we should be unable 
to recognize tbe parent form of any two or more apeciea, 
even if we closely compared tbe structure of the parent 
with tbat of its modiSed descendants, unleaa at the 
same time we had a nearly perfect chain of the inter- 
mediate linka. 

"By the theory of natnral sélection [surely thia is a 
slip for '■ by the tbeory of deseeut with modification " j 
ail living species hâve been connected with the parent 
species of each genus, by différences not greater than we 
Bee between the natural and domestic varieties of the 
same species at tbe présent day ; and their parent 
species, now generally extinct, hâve in their turn been 
similarly connected with more aneient forms, and so on 
backwards, always converging to the common anccstor 
of each great class ; so tbat the nuraber of iiitermediate 
and transitional links between ail living and extinct 
species muât hâve been inconceivably great. But 
assuredly if thia theory [tke theory of descent with 
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modificatios or that of " Batnral sélection " ?] be tme, 
EDcb Lave lived npon the eartl." ■ 

To retnni, however, to L^marck. 

"Though Katnre," he continues, "in tbe course of 
long time bas evolved ail animais aad plaots in & trae 
scale of progressioQ, the steps of this scale can be per- 
ceived only in the principal gronfs of living forms ; it 
canoot be perceived in species nor even in gênera. The 
reason of this lies in the extrême diveraily of the sur- 
ronndings in whicb each différent race of animalâ and 
plante bas existed. Thèse snrroundings hâte often been 
ont of barmony with the groiving organization of tbe 
plants and animais tbemselvea; this bas led to anoma- 
lies, and, as it were, digressions, which tbe mère de- 
velopment of organization liy itself could iiot hâve occa- 
rioned." \ Or, in other words, to tbat divergt-ncy of 
type which is bo well însisted on by Mr. Charles 
Darwin. 

" It ia only therefore the principal gronps of animal 
and vcgetable life which can be arranged in a vertical 
lioe of descent ; species and even gênera caiinot always 
be so — for thèse coutain beings whose organization bas 
been dépendent on the possession of such and siicb a 
spécial system of essential organs, 

" Eacb great and separate group bas ifs own System 
of essential organs, and it is tbese Systems whicb can 
be seen to descend, within tbe limits of tbe group, from 
their most complex to their siniplest form. But eacb 
organ, considered individually, does not descend by 
equally regular gradation ; the gradations are less and 
• ' Oriein of Ëpeciee,' pp. 265, 266. f ' Phil. Zool,' tom. i. p. IZl. 
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less tegular according as the organ is of less import- 
ance, and ÏB more susceptible of modîGcation by the 
conditions which surround it, Organs of small import- 
ance, and not essential to existeDCe, are not alwaya 
either perfected or degraded at an equal rate, so that 
in observing ail the apecies of any clasa we find an 
organ in one speciea in the highest degree of perfection, 
while another organ, which in thia same apecies ia 
impoTerislied or very imperfect, ia bighly developed in 
another species of the aame group." * 

ïhe facts maintaincd in the preeeding paragraph 
are in great measure supported by Mr. Charles Darwin, 
who, however, aasigna tbeir cause to natural aelection. 

Mr. Darwin writes, "Ordinary spécifie characters are 
more variable tban generic ; " and again, a little lower 
down, " The points in wbich ail the apeciea of a geuua 
resemble each other, and in which they difier from 
allied gênera, are called generic charactera; and thèse 
characters may be attributed to inheritance frora a com- 
nion progenitor, for it can rarely happeii that natural 
sélection will hâve modified aeveral distinct speciea 
fitted to more or less widely différent habits, in esactly 
the same manner; and as thèse so called generic cha- 
racters bave been inherited from hefore the period 
when the aeveral speciea first branched otF from their 
common progenitor, and subsequently bave not varied 
or corne to differ in any deg;ree, or only in a slight 
degree, it is not probable that they should vary at the 
présent day. On the other band, the points in which 
speciea differ from other apecies of the same genus are 
♦ 'Pliil. Zool.,' tom. L p. 122. 



called spécifie eharacters ; and aa tbese spécifie cha- 
racters Lave varied and come to differ since the period 
when the species branclied off from a commoQ pro- 
genitop, it îs probable that they shoiild still often bs in 
Bome degree variable, or at least more variable tban 
tbose parts of the organïzation which hâve for a very 
loDg time remain ed constant." * 

The fact, then, that it ia spécifie cliaract«ra which 
vary moat is agreed upon by both Lamarck and Mr. 
Darwin, Lamarck, however, niaîntains that it is thèse 
epecific eharacters which are most capable of being 
affeeted by the habits of the créature, and that it is for 
this reason they will be most variable, while Mr. Dar- 
win eimply says they are most variable, and that, 
this being so, the favourable variations wiil be pre- 
served and accumulated — an assertion which Lamarck 
woold certainly not demur to. 

" Irregular degrees of perfection," says Lamarck, 
" and dégradation in the lèse essential organa, are due to 
the fact that thèse are more liable than the more easeutial 
ones to the influence of external circumstanees : thèse 
îndnce corresponding différences in the more outward 
parts of the animal, and give rise to such considérable 
and singuhir différence ia species, that instead of being 
able to arrange them in a direct line of descent, as we 
can arrange the main groups, thèse species often form 
latéral ramifications round about the main groups to 
which they belong, and iu their extrême development 
are tmly isolated." t 

In bis summary of the second chapter of hie ' Origin 

• 'Oiiginof Species," pp. 122, 123. t ' Pbil. Zool..' tom. i. p. 12& 
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of Specîes,' Mr. Darwin well coufirms this when lie 
says, " In large gênera the speciea are apt to be closely, 
but unequally, allied together, forming little clusters 
round other apeciea." 

" A longer time," says Lamarck, " and a greater iu- ■ 
fluence of surrounding conditions, is necessary iu order 
to modify interîor organs. Nevertlieless we see that 
Nature does pasa from one ayatem to another without 
any sudden leap, when circumstancea require ît, pro- 
vided the aystems are not too far apart. Her method 
îa to proceed from the more simple to the more com- 
plex.* 

"She doea this not only in the race, but in the 
indiïidual." Hère Lamarck, like Dr. Erasiuus Diir- 
win, shows hia perception of the importance of em- 
bryology io throwing liglit on the afEmities of animais 
— as si[ice more fully iasisted on by the author of the 
' Vestiges of Création,' and by Mr. Darwin, j us well as 
by other writera. " Breathiug through gilla is nearer 
to breathing through lungs than breathing through 
trachea is. Not only do we see Nature pass from gills 
to lungs in familles which are not too far apart, as may 
be seen by conaidering the case of fishes aud reptiles ; 
but she doe8 ao during the existence of a single in- 
dividnal, which may successiTely make use both of the 
one and of the other System, The frog wbîle yet a tad- 
pole breiithea through gills; on becoming a frog it 
breathes through lungs ; but we cannot find that 
Nature iu any case pasaea from trachea to lungs." } 

• 'PhU.ZooVb 
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Luntarck now rapidly reviews previous classiGcattoiiB, 
anii propounda his own, which stands thn» : — L Yerte- 
brata. consisting of MammaU, Birds, Fishes, and 
Reptiles. II. Invertebrata, eonsistiog of Uollascs, 
Centipedes, Annelida, Crostacea, Arachnids, Insecte, 
WoriDB, Radiata, Polyps, Infusoria. 

" The dfgradation of organîam," he concludes, " in 
tbis descending scale is net perfectly even, and cannot 
be made bo by any classification, nevertbeless there is 
sucb évidence of snstaiDed dégradation in the principal 
groupa as must point in tbe direction of some nndei^ 
lying gênerai principle," ■ 

Lamarck's sisth ebapter ia headed " Uegradation and 
Simplification of the Animal Chain as we proceed 
downwards from the most complex to the most simple 
OtganiiimB." 

" This is a positive fact, and results from the opéra- 
tion of a constant law of nature ; but a disturbing cause, 
whifh can bfl easily recognized, varies the regular 
opération of the law from one end to the other of the 
ehain of life. \ 

■' We can see, neverthetess, that spécial organs 
become more and more simple the lower we descend ; 
that ihey become ehanged, impoverished, and atterni- 
ated little by little ; tliat they lose their local centres, 
and fînaliy become definitely annihilated before we reacb 
the lowest extremity of the chain. % 

"As bas been said already, the dégradation of 
orgiinism is not alwajs regular ; snch and such an 
organ often faila or changes suddenly, and sometîmes 

• 'PhU. Zool,.' tom. l p. 140, t Page H2. I Poge 143. 
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m its changes assumes forms wliich are not allied with 
any othera by steps that we can recogiiize. An organ 
may disappear and reappear several tiraes before being 
entirely lost : but tliis is what we might expect, for the 
cause wbieli bas led to the évolution of hving organiauis 
has evolved many varieties, due to estemal hifluencee. 
Nevertheless, looking at organizatioQ broacily, we 
observe a desceuding scale." * 

" If the tendency to progressive developinent was the 
only cause which had influenced the forma and organs 
of animais, development woiild hâve been regular 
tbroughuut tbe animal chain ; but it has not beea so : 
Nature i s compelled to submit her productions to an 
environment which acts upon them, and variation in 
environment will induce variation in organism : this is 
the true cause of the sometimea atrange déviations from 
the direct line of progression which we sball hâve to 
observe, t 

" II' Nature had only called aquatic beings into 
esistonce, and if theae beinga had lived always in the 
same climate, in the same kind of water, and at the 
same depth, the organization of thèse animais would 
doubtless hâve presented an eveu and regular scale of 
development. But there bas been fresh water, sait 
water, running and stagnant water, warm and cold 
climates, an infinité variety of depth ; animais exposed 
to thèse and other différences in tbeir surioundings 
hâve varied in accordante with them, % In like manner 
ûbose animais which hâve been graduaily iitted for 
iving in air instead of water hâve been subjected to 
» ' PLil. Zool.,' tom. i. p. 113. t Page m. : Ibiil. 
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an endless diversity in theit surroundiiigs. Tlie follow- 
ing law, then, may be now propounded, namely : — 

" That anomalies in the developmmt of organiem are 
due to the influences of ike environmient and to the habits 
of the créature.* 

" Some bave said that the anomalies above mentioned 
are so great aa to disprove the existence of any Bcale 
which ehould indicate descent ; but the nearer we 
approach specîes, the smallerwesee différences become, 
till with Bpecies itself we find them at times almoBt 
imperceptible." î 

Lamarck hère dévotes about seventy pages to a 
survey of the animal kingdom in itsentirety, begiuning 
with the mammola and ending with fhe infuaoria. He 
points ont the manner in which organ after organ dis- 
appears as we descend the scale, till we are left with a 
form which, tbougli presenting ail the characterietii-a 
of life, bas yet no spécial orgaa whatever, I am 
obliged to pass tbi8 classification over, but do so very 
unwillingly, for it is illustrative of Lamarck, both at 
his best and at bis worst. 

The seventh chapter is beaded — 

" On the influence of tbeir sun-ouudings on the 
actions and habite of animais, and on the effeet of thèse 
habits and actions in modifying tbeir organ izati on." 

" The effeet of différent conditions of our organization 
npon our cbaracter, tendencies, actions, and even our 
ideas, bas been often remarked, but no attention ha3 yet 
been paid (o that of our actions and liabils upon our 
organization itself. Thèse actions and habita dépend 
• 'Phil. ZooL,' tom.i. p. 145. f PnRe HG, 
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entirely upon onr relations to the surround in ga in whicli 
we habitually exist ; we shall hâve occasion, therefore, 
to see how great îs the effect of environment upon 
organization, 

"But forourhaving domesticated plants and animais 
we should never bave arrived at the perception of tliis 
truth ; for though the infloenee of the environment is 
at ail times and everywhere active upon ail living 
bodies, ita effects are so graduai that they can only be 
perceived over long periods of time." 

"Taking the chain of life in the inverse order of 
nature — that is to say, from man downwards — we 
certainly perceive a pustained but irregular dégradation 
of organiam, with an iucreasing simplicity both in 
organism and faculties. 

" ïhîs fact should throw light upon the order taken 
by nature, but it doea not show us why the gradation 
is so irregular, nor why throughout its extent we find 
so many anomalies or digressiona which bave apparently 
no order at ail in their manifold varieties.f The ex-, 
planation of this must be sought for in the inanité 
diversity of circumstances under whieh organisms hâve 
been developed. On the oue hand, there is a tendency 
to a regular progresaive development ; on the other, 
there is a host of widely différent surroiindings which 
tend continually to destroy the regularity of develop- 
ment. 

" It is necessary to esplain wbat is meant by such 

expressions as ' the effect of its environment upon the 

form and organization of an animal.' It must not be 

• 'Phil. Zool,,' tom. i. p. 221. f Pnse 222. 
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siipposed that ita suiroundingB directly effect any 
inçdification whateyer in the form and organization of 
an animal* Great changes in surroundings involve 
great changes in tlie wants of animais, and thèse changea 
in their wants involve correaponding changes in their 
actiooB, If thèse new wanta becotne permanent, 
or of very long duration, the animais contract new 
habits, whii.:h last as long as the wants which gave rise 
to them.f A great change in surround iiigs, if it persÏ3t 
for a long time, must plainly, therefore, invulve the con- 
traction of new habita. Thèse new habita in their tiiro 
involve a préférence for the eraployment of siich and 
Buch an organ over auch and auch anotlier organ, and in 
certain casea the total disuse of an organ which îs no 
longer wanted. This is perfectiy aelf-e vident. % 

" On the one hand, new wants hâve rendered a 
part necessary, which part has accordingly been created 
by a succession of efforts : use haa kept it in existence, 
gradually strengthening and developing it till in the 
end it attains a considérable degree of perfection. On 
the other, new circumstancea having in some caaes 
rendered sucb or sucb a part uselesa, disuse has led to 
its gradually ceasing to leceive the development wbich 
the other parta at.tain to ; on this it becomes redueed, 
and in time diaappears. § 

" Plants hâve neither actions nor habits properly ao 
called, nevertheless they change in a changed environ- 
ment as much as animais do. This îs due to changes 
in nutrition, absorption and transpiration, to degrees of 
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heat, light, and moistiire, and \a the prépondérance over 
others whioh certain of tlie vital fïmctiona attain to." 

Laraarok is led into the statemeut tliat plants hâve 
neîther actions nor habits, by Lis théories about the 
nervous System and tlie brain. Plaîn matter-of-fact 
peoplu will prefer the view taken by Bnflbn, Dr. Dar- 
win, and, more recently, by Mr. Francis Darwin, that 
theie is no radical difl'erence between plants and 
animais. 

" The différences between well-nourished and ill- 
nourished plants become litlle by little very noticeable. 
If individiinls, whpther animal ot vegetable, are cou- 
tinually ill-fed and esposed to hardships for several 
générations, their organization be cornes eventiially 
modified, and the modification is transniitted until a 
race is fornjed which is quite distinct from thoae 
descendants of the common parent stock which Iiave 
been plaoed in favonrable ei rciimstances.' In a dry 
spring the lueagre and stunted herbage seeds early. 
When, on the other band, the spring is warm but with 
occasional days of rain, there is an excellent hay-orop. 
If, however, any cause perpétuâtes unfavourable cir- 
cumstances, planta will vaiy correspondingly, firet in 
appearance and gênerai conditions, and then in several 
particulars of their actual character, certain organs 
having received more development than others, thèse 
différences will in the course of time become hereditary.| 

"Nature changes a plant or animal'a eurroundings 

gradually — man aometimea does se suddenly. AU 

botanisla know that planta vary so greatly under 

• ' Phil. Zool./ tom. i. p. Ï25. t Page 226. 
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domestication that in time tiiey become hardiy re- 
cognizable. They undergo bo mu eh change that 
botanîsts do not at ail like describing domesticated 
Tarietiea. Wheat itself is an example. Where can 
wbeat be found aa a wild plant, unless it hâve eseaped 
from BOme neigbboiiring cultivation ? Where are onr 
canliSowers, our lettuces, to be found wild, witb tlie same 
cbaracters aa they possese in our kitcben gardens? 

" The eame applies to our domesticated brteds of 
animais. What a variety of breeda has not man pro- 
dnced among fowls and pigeons, of wliioh we can find 
no undomesticated examples ! " • 

The foregoing remarka on the effects of domestication 
seem to hâve been înupîred by those given p. 123 and 
pp. 168, 169 of thîs voIurae.-|- 

"Sonie, doubtless, hâve changed leas than others, 
owing to theîr having undergone a lésa protracted 
domestication, and a leea degree of change in elimate ; 
nevertheless, though our ducks and geese, for example, 
are of tbe same type as their wild progenitors, they 
hâve lost the power of long and sustained fligbt, and 
hâve become in other respects considerably modified. % 

" A bird, after having been kept five or six years in 
a cage, connot on being liberated fly like ifs bretbren 
whicli hâve been always free. Sucli a change in a 
single lifetime has not effected any transmissible modi- 
fication of type ; but captivity, continned duriug maoy 

■ ' Pta. Zool.,' tom. i. p. 228, 

t See Buffon, 'Hiai Nat.,' tom. t. pp. 196, 197, ttii<i Supp. tom. v. 
pp. 250-253. 
I ' FMI. Zool.; tom, i. p. 229. 
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siicceaaive générations, would undoubtedly do so. If to 
the effects of captivity there be added also those of 
changed climate, changed food, and clianged actions for 
the purpose of layiog hold of food, tbeae, united together 
and become constant, wonld in the course of lime 
develop an entirely new breed." 

This, again, is almost identical with the passage from 
Buffon,* p. 148 of thia volume. See also pp. 169, 170. 

" Wbere can our many doraeatic breeds of doga be 
found in a wild etate ? Where are our bulldogs, grey- 
hounds, spaniels, and lapdogs, breeds preaenting differ- 
encas which, in wild animais, would be certainly called 
spécifie ? Thèse are aU deacended from an animal nearly 
allied to the ivolf, if not from the wolf itself. Such 
au animal waa domesticated by early man, faken at 
auticessîve intervais into widely différent climates, 
trained to différent habits, carried by man in lus 
migrations as a precious capital into the most distant 
countries, and crossed from time to timo with other 
breeds which had been developed in aimilar ways. 
Henee our preeeut multiform breeds." t 

Hère, also, it is impossible to forget Buffon's passages 
on the dog, given pp. 121, 122. See also p. 223. 

" Observe the gradations whit-h are found between 
the rami/nculus aquatiîis and the rarmncuîua hederaeeus : 
the latter — a land plant — resembles those patta of the 
former which grow above the surface of the water, but 
not those tbat grow beneath it-J 

■ ' Hiflt. Nat,,' tom. si. p. 290. t ' Pliil- Zool.,' tom. i. p. 231. 
I Page 2ai. See Dr, Darwin'H nota ou Trapa nataia, 'Botanîo 
Gurden,' part ii. caiHto 4, 1. 204, 
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" The modifications of animais arise more slowly than 
those ot'plaats; tbey are therefore less eaaily watclied, 
and less easily assignable to their tnie causes, but they 
arise none the less surely. Aa regards thèse oanaes, tlie 
moat potent ia diversity of the surroundinga in which 
they exist, but there are also many others.' 

"The idiraate of the saïue place changea, and the 
plane itaelf changes with changed climate and exposure, 
but so slowly that we imagine ail landa to be stable In 
their conditions. This, however, ia not true; climatie 
and other changea indnce correaponding changea in 
environment and habit, and thèse modify the atriicture 
of the living forma which are aubjected to them, In- 
deed, we aee întermediate fotms and species oorre- 
Bpimding to Intermediate oonditions. 

" To the above cauaea must be ascribed the infinité 
variety of exiating forma, independeiitlyof any tendency 
towarda progressive development." f 

The reader haa now before hira a fair aample of " the 
well-known doctrine of iiiberited habit as advauced by 
Lamarck." } In what way, let me ask in pasaing, doea 
" the case of neuter inaeota " prove " démonstrative " 
egainst it, unleas it ia held equally démonstrative 
againat Mr. Darwin's own poaition? Lamaick con- 
tinues : — 

" The character of any habitable quarter of the globe 
ia quâ man constant : the conatancy of type in apecies 
ia tlieretbre also quâ man persistent. But thia ia an 

» 'phi!. Zool.,' tom. i. p. 232. 

t Page 233. Sea Baffon on ClimfttP, tom. ii., ' The Animais of the 
Old and New Worlda.' 

I ' Origiu of Species,' p. 233, éd. 1876. 
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We establish, therefore, the three following 
propositions : — 

" 1. That every conaideruble and austained change 
in the surpoundings of any animal inyolves a real cliauge 
in its needa, 

" 2. Tliat such change of needa in volves the necessîty 
of clianged action in order to satisfy thèse needs, and, 
in conséquence, of new habits.* 

" 3. It follows that such and such parts, formerly 
lésa used, are now more freq"uently employed, and in 
ooiiscquence become more highiy developed ; new parts 
aiso become insensibly evolved in the créature by its 
own eflôrts from nithin. 

" Froiu the foregoing thèse two gênerai laws may be 
deduced : — 

" Firstly. That in every animal whîch has not passed 
Us limit of devehpmenf, the more fréquent and sustained 
emjphymeni of any organ deveîops and aggrandizes ii, 
giving it a power proportionate to the duration of ita 
emphyment, whiïe the same organ in default of constant 
use hecomes insensibly weahened and deteriorated, de- 
creasing imperceptihly in, power witû it JinaUy dis- 
appear3.'\ 

" Secondly. That thèse gains or losses of organie de- 
velopmeni, due to use or disuse, are transmiited to offspring, 
provided they hâve been common io hoth sexes, or to the 
animais from which the offspring hâve descended." * 

Lamarck now sets liimaelt' to establish the tact that 
animala bave developed modifications which hâve been 
transniitted to their offspring. 

• ' Phil. Zool.,' lom. i. p 231. + Page 235. t Pago £36. 
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" Naturalîsts," he saya, "hâve believed that the 
possession of certain organs haa led to tbeir eraploy- 
ment. Tiiis is not so : it ia iieed and use whieh hâve 
developed tbe organs, and even calied the m into 
existence." [I hâve already sufBciently insisted that 
it is impossible to dispense with either of thèse two 
viewB. Demand and Supplyhave gone band in hand, each 
reacting upon the other.] " Otherwise a spécial act q£ 
création would be neceasary for every différent cotnbi- 
nation of conditions; and it would be also uecessary 
that tbe conditions should remain always constant. 

" If thia were really eo we should hâve no racehoraea 
like thoae of Eogland, nor drayborseB so heavy in build 
and Bo unlike the racehorse ; for there are no such 
breeds in a wild state. For the same reason, we should 
hâve no turnspit dogs with crooked legs, no grey- 
hounds nor water-spaniele ; we should hâve no tailless 
breed of fowls nor fantail pigeons, &c. Nor should we 
be able to cultivate wild planta in our gardeos, for 
any lengtb of time we pleaae, witiiont fear of their 
cbanging. 

" ' Habit,' saya the proverb, ' is a second nature ' ; 
what posaible meaning can tbis proverb bave, if desceat 
with modification is unfonnded ?• 

"As regards the ci rcum stances whieh give riae to 
variation, the principal are climatic changea, différent 
températures of any of a creature's environmenta, 
différences of abode, of habit, of the most fréquent 
actions ; and lastly, of the means of obtaining food, 
self-defence, reproduction, &c., &c"t 

• ' Phil. Zool.,' tom. i. p. 237. t Page 23S. 




SUMMARY OF •PHILOSOPHIE ZOOLOGIQUE.' 301 

Hère we hâve absolnte agreement witli Dr. Erasmua 
Darwin,* except that tliere Hrems a tendency in this 
passage to aasign more effect to the direct action of 
conditions than is common w ith Lainarck. He seems 
to be mixing Buffon and Dr. Darwin. 

" In conséquence of eliange in any of thèse respects, 
the facultif a of an animal become extended and enlarged 
by use : they become divtrsified through the long con- 
tinuance of the new habita, nntil little by little their 
whole structure and nature, as well as the organa 
origiiially affected, participate in the effects of ail thèse 
influeucea, and are modified to an extent which is 
capable of transmission to offspiing." f 

This sentence alone would be eufficienl to ahow that 
Lamarck waa as much alive os Buffon and Dr. Darwin 
nere before hira, to the fact that one of the most 
important conditions of an animara life, is the relation 
in which it stands to the other inhabitants of tlie eame 
neighbourhooil — from which the Burvival of the fitlest 
foilowB as a self-evident proposition. Nothing, therofore, 
can be more unfounded than the attempt, BO frequtntly 
made by writers who hâve not read Lamarck, or who 
think others raay be trusted not to do so, to repre- 
Bent him as maintaining somcthing perfectly différent 
from what ia maintained by modem wrJters on évolution. 
The différence, in so far as there is any diffurence, is 
one of détail only. Lamarck would not liave hesitated 
to admit, that, if animais are modified in a direction 
which is favourable to them, they will hâve a lietter 
chance of surviving and transmitting their favourable 
» See ante, pp. 226-228. t ' Pliil. Zool.,' tom. i. p. 239. 



modifications. In like manner, our mcnJern eTolutionists 
shuuld allow that animais are modified uot because they 
subsequently survive, but because tliey hâve done this 
or that which bas lud to their luodi filiation, and bence 
to their surviviug. 

Having established thut animais and plants are 
capable of being materially cbanged in the eourae of a 
few générations, Lainarck proceeds to show that their 
modification is due to changed distribution of the nse 
and disuse of their organa at nny given time. 

" The âiause of an orgun," he writes, "if it hecojnes 
constant in conséquence of new habits, gradually reducea 
the organ, and leadajinally (o tts disappearance." * 

"Thua whales bave lost their teeth, though teeth 
are still found in the embryo. So, agaîn, M. Geoffroy 
has discovereii in bii-ds the groove where teeth were 
formerly plaeed. The ant-eater, which belongs to a 
genua that haa long relinquished tlie habit of masti- 
cating its food, ia as toothleaa as tlie whale." t 

Then are adduced f'urlher eaamples of rndimentary 
organe, which will be given in another place, and need 
not be repeat«d hère. Speaking of the fact, however, 
that serpenta bave no legs, though they are hii^her in 
the scale of life than tha batrachiaus, Lamarck attri- 
butea thia "to the continued habit of trying to squeeze 
through very narrow placée, where four feet would be 
in the way, and would be very little good to them, 
inasmuch as more than four would be wanted in order 
to tum hodies that were already so much elongated." J 

If it he asked why, on Latnarck's theory, if serpents 

• •Fbil. Zool.,' tom. i. p 240. f Page 241. t Page 2i5. 
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wanted more legs they could mot hâve maile them, the 
answer is that tbe atlerapt to do this would be to nn- 
settle a question wliich liad been already so long settled, 
that it wonld be impossible to reopen it. The animai 
must adapt itaelf to four legs, or must get rid of ail or 
some of them if it does not like them ; but it bas stood 
so long committed to the theoiy that if there are to be 
legs at ail, there are to be not more tlian four, that it is 
impossible for it now to aee tliis matter in aoy other 
light. 

Tlie expérimenta of M. Brown Séquard on guinea 
pigs, quûted by Mr. Darwin," suggest that the form of 
the serpent may be due to ita having lost its legs by 
successive accidents in squeezing through narrow places, 
and that the wounds having been foUowed by diseaae, 
tlie créature may hâve bitten the limbs off, iu wiiich 
case the loss might hâve been very readily transmitted 
to offspring; tlie animal would accordiugly take to a 
BiunouB mode of progression that would doubtless in 
time elongate the body still further. M, Bro\vn Séquard 
" carefully recorded " thirteeu cases, and saw even a 
rreater number, in wtiich the loss of toes by guinea 
)ig3 whîch had gnawed their owu toea off, was imme- 
iiately transmitted to offspring. Accidents followed 
by disease seem to bave been soniewhat overlooked aa a 
■jossible means of modification. ïhe missiug forefiuger 
to the hand of the potto t would appear at first sight 
o bave been lost by some such mishap. Returnîng to 
Lamarck, we find him saying ; — 
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" Etch in ihe lifetime of a siiigle iadÎTÎdaal we ean 
see orgaoîc changes în ccQseqaeDce of cliangad lutbsls. 
Thos 3L Teooo bas oODStastly foond the intestïiul 
canal of dninkards to he greatly siiorter than that of 
- feople wlio ào not drink. This is due to the fufx that 
I iHbîtnal dnmkards eat but Dttle eolid food. eo tiut 
the stomach and intestine are more rarely di^tended, 
Tbe same appliea to people who lead stodiocs aad 
fledentary livea. The Etomachs of eadi persoos aod of 
dmnkardf bave little power, and a small quantity wïll 
fill them, «hUe those of men «ho take plenty of exer- 
cise remain in fnll vigour and are even increased." • 

It becomes now necessary to establiâh the conveise 
propOBiti<m, namely that : — 

" The fréquent use of an orgaa inereaaea iia power ; it 
even, devd<^ the organ Utdf, and maies it aequire dimen- 
eionx and powen tckich ît is not/ound lo hâve m animais 
which make no use ofsuch an organ. 

" In support of this we see that the bird whose needs 
lead it to the water, in which to find it3 prey, extends 
the toes of its feet when it waDts to strike tlie water, 
aud Djove itself upon the surfate. The ekin at the 
base of tho toea of sucb a bird contracta the habit of 
eztending itself from cootioual practice. To this cause, 
in the course of time, must be attributed the wide 
membrane which unités the toes of ducks, geese, &c. 
The sflme efforts to ewim, that is to say, to pnsh the 
water for the purpose of moving itself forward, has ex- 
tended the membrane between the toes of frogs, tui-tles, 
the otter, and the beaver."! 

' ' Phil. Zoul,/ tom. i, p. 247. t Page 248. 
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[This is taken, I believe, from Dr. Darwin or Buffon, 
but I hâve lost the passage, if, indeed, I ever foimd it. 
It bad been met by Faley some years earliei (1802) 
in the following : — 

"There is nothing in the action of swiniming as 
carried on by a hird upon the surface of the water that 
ehoiild generate a membrane between the toes. As to 
that membrane it is an action of constant résistance. . . 
The web feet of amphibious quadrupède, seals, otters, 
&C., fall under the same observation." '] 

" On the other hand those birds whoae habits lead 
them to perch on trees, and which bave aprnng from 
parents that hâve long coutracted this habit, hâve their 
toes shaped in a perfectly différent manner. Their claws 
become iengthened, sharpened, and curved, 80 as to 
enable the créature to lay bold of the boughs on wbich 
it 80 often reste. The shore hird agaio, which does 
not like to awim, ia nevertheless continually obliged 
to enter the water when searching aftor its prey. Not 
liking to pluEge its body in the water, it makes every 
endeavour to extend and lengthen its lower bmbs. In 
the course of long time thèse birda hâve corne to be 
elevated, as it were, on stilts, and bave got long legs 
bare of feathers as far as their thighs, and often still 
higher. The same bird is coutinually trying to extend 
its neck in order to fish without wetting its body, and 
in the course of time its neck has become modified 
accordingly. \ 

" Swana, indeed, and geese hâve short legs and very 
• ' NbL TiiBol,,' vol. sii„ end of § viiL 
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long necks, but this is becauae they plunge tbeir beada 
as low in the water as they can in their soarch for 
aquatic krvre and other animalculeB, bat make no effort 
to lengUien tlieir legs," " 

Thia too is taken from some passage which I hâve 
either never seen or bave loat sigbt of. Paley never 
givea a référence to an opponent, thougb Le frequently 
do3s so when quoting an author on liis own side, but I 
can hardly doubt that lie bad in hts rnind the passage 
from wbich Lamarck in 1809 derived tha foregoing, 
when in 1802 he wrote § 5 of chapter xv. and the latter 
half of chapter xxiii. of his ' Natural Theology.' 

" The longues of the ant-eater and the woodpeoker," 
continues Lamarck, " hâve become elongated from 
similar causes. Humming birda catch hold of thiags 
with their tougues; serpents and lizards use their 
longues to touch and recounoître objects in front of 
them, lience their longues bave corne to be forbed. 

" Need — always occasioned by the circumstances in 
which an animal is placed, and foUowed by sustained 
efforts at gratification — can not only modify an organ, 
that is to say, augment or reduce it, but can change its 
position when the caae requirea ils removal. î 

" Océan fishes hâve occasion to see what is on either 
fiide of them, and bave their eyes accordingty placed on 
either side their head. Some fishes, bowever, hâve 
their abode near coasts on submarine banks and incli- 
nations, and are thus foreed to flatlen ihemselves as 
much as possible in order to gel as near as they can to 
the shore. In tbis situation they receive more light 
• ' PUI. Zool.,' tom. i. p. 250. t Page 250. 
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from above than from below, and find it necessary to 
pay attention to *vhateyer happens fo be above them ; 
this need haa involved the displacement of their eyes, 
which now take the remarkable position wbich we 
obserye in tbe case of solea, turbots, plaice, &g. ïhe 
transferof position is not even yet complète in the case 
of thèse fishes, and the eyea are not, therefore, symme- 
trîcally placed ; but they are so with the akait, whoae 
head and whole body are equally disposed on either 
side a longitudinal section. Hence tbe eyes of this fiah 
are placed symmetrically upon the uppermost side.* 

" The eyes of serpents are placed on the sides and 
upper poi-tiona of the head, so that they can easily aee 
what is on one aide of them or above them ; but they 
ean only see very little in front of tbem, and supplément 
tliia deficiency of power witb their tongue,whieh ia very 
long and supple, and is in many kinds so dîvided that 
it can touch more than one object at a time ; the habit 
of reconnoitring objeets in front of them with their 
tongues lias even led to their being able to pass it 
through tbe end of their nostrila without beiug obliged 
to open their jaws.î 

" Herbivqrous mammals, such as the éléphant, rbino- 
ceroa, os, buffalo, horse, &c., owe their great size to the 
habit of daily distending themselves with food and 
taking comparatively little exercise. Tliey employ 
their feet for standing, walking, or running, but not for 
elimbing treea. Hence tbe thiek horn which covers 
their toes. Thèse tocs hâve beeome uselesa to them, 
and are now in many cases tiidimentary only. Some 
• ' PhU. ZooL; tom. i. p. 251. t Psge 252. 
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pschrdeniis hâre fire toes oorered vîtii bom ; 
fi>ar, Bome three. The mminants, whicti appe^r to ' 
the earUest mammale that OHifined thetos^lTes to a lîfi 
npoD the ground, hâve but two hoores, while the ' 
Laa only one.' 

"Some faerbiTorons animais, e^pecûlly 
nunio&nts, hare beea incesBaotly piered npOD by car- 
I lÛToniiis animais, against which their odIv refuge is in 
j flight. Necesàty has therefore developed the light and 
' active limbs of antelopee, gazelles, &'c Ruminants, 
ooly using their jaws to graze with, hâve but little 
power in them, and therefore generally fight with their 
heads. The maies fight freqaentlv with one anotber, 
and their deâres prompt an access of ânids to the parts 
of their heads with which they fight ; thus the honu 
and bosses hâve arisen with nhich the heads of tnost of 
thèse animab are armed. t The giraffe owes ita long 
nech to its contiuued habit of browning upou ticies, 
whence aiso the great length of itâ fore legs as com- 
pared nith its hinder ones. Camivorous «nirnBlg^ in 
hke manner, hâve had their oi^ans modi£ed in corré- 
lation with their desires and habits. Some climb, some 
Bcratch in order fo bnrrow in the earth, some tear their 
prey ; they therefore hâve need of toes, and we find 
their toea separated and armed with claws. Some of 
them are great hantera, and also plonge their claws 
deeply into the bodies of their Tictims, trying to tear 
ont the part on which they hâve seized ; this habit has 
- developed a size and eurvature of claw which wotild 
impede them greatly in travelling over stouy ground ; 
• 'Phil. Zool.,' tom. i. p. 253, t Pige 254. 
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they bave therefore been obliged to make efforts to 
draw back their too projecting claws, and so, little by 
little, lias atisen tho peculiar sheath into which cats, 
tigera, lions, &c., withdraw tbeir claws wlien they no 
longer wish to use them." 

" We see then tbat the loog-BUstaiaed and habituai 
exercise of any part of a living organiam, i 
quence of the necessities eiir;endered by its euvironment, 
develops sucb part, and gives it a form which it would 
never bave attained if the exercise had cet becomo 
an habituai action. AU known animais furnish us with 
ezamples of this.t If anyooe maintains tbat the 
especially powerful development of any organ has bad 
notbiugtodo with its habituai use — tbat use has added 
notbîng, and disuse dettaeted nothing from its efficiency, 
but tbat tbe organ has always been as we now see it 
from tbe création of tbe particular species onwards — 
I would ask why eannot our domesticated ducks fly like 
wild ducks? I would also quote a multitude of ex- 
amples of the effects of use and dbuse upon our owu 
organs, effects whicb, if tbe use and disuse were 
conslEiot for many générations, would become much 
more marked. 

" A great number of facte show, as wiU be more fully 
insisted ou, tbat wben its will prompte an animal to this 
or tbat action, the organs which are to exécute it 
reçoive an excesa of nervous âuid, and tbis is tbe 
déterminant cause of the movementa necessary for the 
required action. Modiâcations acquired in this way 
eventually become permanent in tbe breed tbat has 
• ' PhiL Zool.,' tom. L p. 256. t Pago 257. 
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acquired theni, and are transmitted to offspring, with- 
out the offspring's having iteelf gone through the pro- 
cesses of acquisition whieh were neeessary in the casa of 
the ancestor. * Fréquent crosses, however, with im- 
modified individuals, destroy the effect produced. It is 
only owiog to the isolation of the races of man through 
geographical and other cauaeSjthat man himself présente 
80 many varieties, each with a diatinctive character. 

"A reyiew of ail esisting classes, ordera, gênera, and 
species would show that their structure, organs, and 
faculties, are in ail cases aolely attributable to the 
snrroundings to which each créature has been sub- 
jected by nature, and to the habits which individuals 
hâve been compelled to contract ; and that they are 
not at ail the resuit of a form originally bestowed, 
which has imposed certain habits upon the créature, t 

*' It is minecessary to multiply instances ; the fact is 
eimply this, that ail animais bave certain habita, and 
that their organization is always in perfect haxmony 
with thèse habits. | The conclusion hitherto accepted 
is that the Author of Nature, when be created animais, 
foresaw ail the possible circumstances in wbich they 
would be placed, and gave an unchanging organism to 
each créature, in accordauee with its future deetiny. 
The conclusion, on the other hand, hère maintained 
is that nature has evolved ail exîsting forma of life 
Buccessively, beginning with the simplest organisms 
sceeding to those which ara more 
Forme of life hâve spread tbemselves 
throughout ail the habitable parts of the earth, and 
• ' PMI. Zool.,' tom. i. p. 259. f Page 260. 
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each species bas received its habita and corresponding 
raodiScation of organs, from the influence of tbe sur- 
roundinga in wbicb it found itself placed.* 

" Tbe first conclusion sapposes an unvarying organism 
and anvaryiug conditions. The second, wbich 18 my 
theory (Z« mienne propre), supposée tbat eacL animal 
is capable of modifications whicb in tbe course of 
générations amount to a wide divergence of type, 

"If a single animal can be abowu to bave varied 
considerably under domestication, tbe first conclusion is 
proved to be inadmissible, and tbe second to be in con- 
formity with the laws of nature." 

Tbia ia a milder version of Euffon's conclusion (see 
ante, pp. 90, 91). It is a little gratiug to rt'ad tbe 
words " la mienne propre," and to recall no mention of 
Buffon in tbe ' Pbilosopbie Zoologique.' 

"Animal forma then are the resuit of conditions 
of life and of the habits engendered thereby. With 
new forma new faculties are developed, and tbus nature 
has little by little evolved the existing difFerentiations 
of animal and vegetabie life." t 

Lamarck makes no exception in man's favour to the 
rule of descent with modification, He supposes that a 
race of quadnunanous apes gradually acquired the 
npright poaition in walking, with a corresponding 
modification of the feet and facial angle. Sueh a 
race baviug become master of ail the other animais. 
Bpread itself over ail parts of tbe world that suited 
it. It bunted ont tbe otber hîgher races which were 
in a condition to dispute with it for enjoyment of the 
■ 'PMI. Zool.,' tom, i p. 2G3, t Page 265. 
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world'a productions, and drove them to take refuge in 
anch place's aa it did not désire to occupy. It checked 
tbe increase of tlie races nearest itself, and kept tbem 
exiled in woods and désert places, so that tlieir furtber 
deyelopment waa arrested, while itaelf, able to apread in 
ail directions, to multiply without opposition, and to 
lead a social life, it dcTeloped new requirements one 
after another, which urged it to industrial pursnite, and 
gradually perfected its capabilities. Eventually thie 
pre-etninent race, baving acquired absolute supremacy, 
came to be widely différent from even tbe most perfect 
of tbe lower animais, 

" Certain apes approacb man more nearly than any 
other animal approacbes bim ; nevertbetess, tbey are far 
inferior to bim, botb in bodily and mental capacîty. 
Some of tbem iYequently stand uprigbt, but as tbey do 
not babitually raaintain tbia attitude, their organization 
bas not been aufficiently modified to prevent it being 
irksome to them to stand for long together. Tbey fall on 
ail fours immediately at tbe approacb of danger. Thia 
reveals tbeir trne origin.' 

" But is tbe uprigbt position altogether natural, even 
to man ? Ho uses it in movîng from place to place, bat 
Btill standing is a fatiguing position, and one which can 
only be maintaîned for b limited time, and by the aid 
of muscular contraction. Tbe vertebrate column does 
not pass througb tbe axis of the head ao as to maintain 
it in like equilibrinm with other limbs. Tbe head, 
cbest, stomacb, and int^estines weigh almost entirely 
on the anterior part of tlie vertébrale column, and tliis 
• ' PhU. Zool.,' tom. i. p. 343. 



SUMMARY OF ' PHILOSOPHIE ZOOLOGIQUE: 313 

eolumn itself is place d otliquely, so that, aa M. 
EicheraDd bas observed, continuai watchfulnesa and 
muscular exertion are neceasary to avoid the falls 
towarda which the weight and disposition of our parts 
are continualiy inolining us. 'Chiidren,' he remarks, 
' hâve a constant tendency to assume the position of 
qnadrupeds.' " ■ 

"Surely thèse facts should reveal man'g origin as 
analogous to that of theothetniammala, if hisorganiza- 
tioD only be looked to. But the following considération 
must be added. New wants, developed in societies 
which had become numeroiis, must bave correspond- 
iogly niultiplied the ideas of thîs dominant race, whose 
individuals œuat bave therefore gradualiy felt the 
need of fuUer communication witb eacb otber. Hence 
the necessity for increasing and varying the niimber of 
the signs suitable for mutual uoderetanding. It is piain 
tberefore tbat incessant efforts wonld be made in this 
direction, t 

" The lower animais, though often social, haye been 
kept ÎD too great subjection for any such development 
of power. ïhey continue, therefore, stationary as 
regards their wants and ideas, very few of which need 
be communicated from one individual to another. A 
few movementa of tbe body, a few simple cries and 
whistles, or inflexions of voice, would sufGce for their 
pnrpose. Witb the dominant race, on tbe other 
band, the eontinued multiplication of ideas whicb it 
was désirable to communicate rapidly, would exhaust 
the power of pantomimic geature and of ail possible 
• ' Pha. Zool.,' tom. i. p. 343. \ Paga 346. 
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inflexioiis of thé voies— therefore by a succeasioo of 
eSbrta this race arrived at the utterance of articulate 
BOtindB. A few only would be at firat made use of, and 
thèse would be supplemented by inflexions of the voice : 
presently they would increase in number, Tariety, and 
appropriateness, with tba increase of needa and of 
tbe efforts made to epeak. Habituai exercise would 
increase tbe power of tbe lips and tougue to articulate 
distinctly. 

*' Tbe diversity of language is due to geographical 
distribution, with conséquent greater or less isolation 
of certain races, and corruption of tbe signs originally 
agreed upon for eacb idea. Man's oivn wants, therefore, 
will hâve achieved the wliole resuit. Tbey will bave 
given rise to endeavour, and habituai use will bave 
developed tbe orguna of articulation." ■ 

How, let me aak again, is " tbe case of neuter insecta " 
" démonstrative " againet tbe " well-known " theory put 
forward in tbe foregoing ehapter ? 

• 'Piil, Zool.,' tom. i. p, 317. 
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CHAPTER XVIII. 

Me. Patrick Matthew, MM. Etienne and Isidoke 
Geoffroï St. HilairEjAnd Me. Hebbekt Spencee. 

The eame complaint muât be made against Mr. 
Matthew's excellent survey of the theory of évolution, 
as against Dr. Erasmua Darwin'a original exposition of 
the same theory, namely, that it is too short. It may 
be very true that brevity ia the soul of wit, but the 
leaders of science will generally succeed in burking 
new-born wit, unless the brevity of its soal be found 
compatible with a body of some bulk. 

Mr. Darwin writes thtis concerning Mr. Matthew ia 
the historical sketch to which I hâve already more 
than once referred. 

" In 1831 Mr. Patrick Matthew pablished hia wotk on 
'Naval Timber and Arboriculture,' in which he gives 
precisely the same view on the origîn of species as that 
(presently to be allnded to) propounded by Mr. Wallace 
and myaelf in the ' Linnean Journal,' and as tbat ea- 
larged in the présent volume- Unfortunately the view 
was given by Mr. Matthew very briefly, in scattered 
passages in an appendix to a work on a différent subject, 
Bo that it remained unnoticed until Mr. Matthew him- 
aelf drew attention to it in the 'Gardener's Chronicle' 
for April 7, 1860. The différences of Mr. Matthew's 



TÎew from mine are not of mucli importance ; he seems 
to consider that the world was nearly depopulated at 
Buccesaive periods, and then re-stoeked, and he gives aa 
an alternative, that new forma may be generated ' with- 
out the présence of any mould or germ of former 
aggregates,' I am not sure that I understand some 
paeaagea ; but it seems that he attribates much influence 
to the direct action of the conditions of life. He clearly 
Baw, however, the full force of the priuciple of natural 
sélection." * 

Nothing could well be more misleading. If Mt. 
Matthew's Tiew of the origin of epecies is " preciaely 
the same aa that " propounded by Mr. Darwin, it ia hard 
to aee how Mr. Darwin can call thoae of Laraarck and 
Dr, Erasmus Darwin " erroneona " ; for Mr. Matthew'a 
ia nothiug but an excellent and well-dîgested summary 
of the conclusions arrîved at by theae two >vritera and 
by Bufîbn. If, again, Mr. Darwin ia correct in sayîug 
that Mr. Matthew " clearly eaw the full force of the 
principle of natural sélection," he condemns the view 

) has liimaelf taken of it in Ma ' Origin of Species," 
for Mr. Darwin has assigned a far more important and 
Tery différent efiect to the fact that the fîtteat com- 
monly survive in the struggle for existence, thaa Mr. 
Matthew bas done. Mr. Matthew aees a cause under- 
lying ail variations; he takes the most teleological ot 
pnrposive view of organism that haa been taken by 
any writer (not a theologian) except myself, while Mr . 
Darwiu'a view, if not the leaat teleological, ie eertainly 
nearly so, and hla confesaion of inability to detect any 
' Origin of Species,' Hiat. Sketch, p. xri. 
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gênerai caase underlying variations, leaves, as will 
appear presentiy, lésa tban commoii room for ambiguity. 
Hère are Mr. Matthew's own words : — 

" ïbere ia a law univereal iu nature, tending to render 
every reproductive being tke best poseibly suited to 
tiie cucditioa tliat its kiud, or that orgauized uiatter 
is susceptible of, and wbich appeara intended to model 
the pbyaical and mental or instinctive, powers to their 
liigliest perfection, and to continue them so. This law 
suKtains the lion iu bis atrengh, the bare in her swift- 
ness, and the fox in liis wiles. Aa uaturo iu ail her 
modifications of life baa a power of increase far bayoud 
what is ueeded to supply tLe place of what falls by 
Time's decay, tbose individuals who possess not the 
requisite strength, swiftness, hardihood, or cunnin», fall 
prematurely witliout reproducing — eitber a prey to tbeir 
natural devourera, or siiikiiig uuder disease, geuerally 
induced by waut of nourishment, their place being 
occupied by the more perfect of their own kiud, who 
are pressing on the meana of existence. 

"Tbrougbout this volume, we bave feit considérable 
inconvenience from the adopted dogmatical classification 
of plants, and hâve ail along been floundering between 
speciea and variety, whicb certainly under culture soften 
into each other. A particular conformity, each afier ite 
own kind, when in a state of nature, termed speciea, no 
doubt exista to a considérable degree. This conformity 
has exisled during the last forty centuries; geologieta 
discover a like particuiar conformity — fosail speciea — ■ 
tbrough the deep déposition of each great epoch ; bnt 
they aJso discover an almost complète différence to exist 
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between the species or stamp of life of one epoch from 
that of every other. We are therefore led to admit 
eitber a repeated miraculous conception, or of a power 
of change under change of circumslances to belong to 
livitig organized matter, or rather to the eongeries of 
inferior lite whicli appears to form superior." (By thia 
I suppose Mr. Matthew to imply his asseut to the 
theory, that our pereonality or indivîdualîty is but as it 
were "tbe consensus, or full flowing river of a vast 
number of surbordinate individualities or personalities, 
each one of which is a living being with thougbta and 
wiahes of its own.") "Tbe dérangements and changes 
in organized existence, induced by a change of circuni- 
stances from tbe interférence of man, afford us proof of 
the phistic quality of superior life ; and tbe likelîbood 
that circumstances bave been very différent in tbe 
différent epocbs, though steady in each, tend strongly to 
heighten tbe probability of the latter theory. 

" When we viewthe immense calcareous and bitumi- 
nous formations, principally from the waters and atmo- 
sphère, and consider the osidations and dépositions 
which hâve taken place, eitber gradualiy or during 
some of tbe great convulfiions, it appears at least pro- 
bable that tbe liqnid éléments containing life hâve 
varied considerably at différent times in composition 
and weigbt ; that our atmosphère bas contained a mach 
greater proportion of carbonic acid or oxygen ; and onr 
waters, aîded by exceas of carbonic acid, and greater 
beat resulting from greater density of atmosphère, bave 
contained a greater quautity of lime, and other minerai 
Eclations. Ib tbe inference, then, unphilosophic tliat 
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lîying tliings which are proved to bave a eircumsianee- 
suiting potcer (a very slight change of circumatance by 
culture inducing a correapondiiig change of character), 
may hâve gradually aceommodated themselves to the 
variations of the éléments containing them, and without 
new création, hâve presented the diverging changeable 
phenomena of past and présent oiganized existence ? 

"The destructive liquid currents before which the 
hardest mountaîns hâve been awept and comminuted 
into gravel, sand, and mud, which interveued botween 
and divided thèse epochs, probably extending over the 
whole surface of the globe and destroying nearly ail 
liviug thinga, must hâve reduced existence so much 
that an unoccupied field would be formed for new 
diverging ramifications of life, which from the con- 
nected sexual system of vegetables, and the natural 
instinct of animais to herd and combine with their own 
kind, would fall into spécifie groups — thèse remuants in 
the course of time moulding snd accommodating their 
being anew lo the change of eircumstances, and to 
every possible means of subaîatence — and the millions 
of agea of regularity which appear to bave foUowed 
betweeu the epochs, probably after this accommodation 
was completed, affording fossil deposit of regular spécifie 
character. 

"In endeavouring to trace .... the principle of 
thèse changes of fashion which hâve taken place in the 
domiciles of lilethe foUowiug questions occur: Do they 
arise from admixture of species nearly allied producing 
intermediate species ? Are they tbe diverging ramifi- 
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oatioue of the livÏBg principle imder modiâcatioafl 

circumatanee ? or hâve they resiJted from the i 
bined ageucy of both ? 

" ïs tJiere onlt/ one living prin^ple 1 Does organùed 
exidejice, and perhaps ail material existence, consid of 
one Proteus principle of life capable of graduai circum- 
stanee-Buited modifications and aggregations without 
boond, under the Bolvent or motioa-givîng principle of 
heat or light î There ia more beauty and unity of 
design in thia continuai balancing of life to cireiim- 
Btance, and greater conformity to thoae dispositioïis of 
nature thut are manifest to us, than in total destruc- 
tion and new création. It is improbable that much of 
this diversification is owing to commixture of specîes 
nearly allied ; ail change by this appears very limited 
and confined within the bounds of what is called spe- 
ciea ; the progeny of the same parents under great dif- 
férence of circumstance, might in several générations 
even become distinct species, incapable of correpro- 
duction. 

" The self-regulating adaptive disposition of organ- 
ized life may, in part, be traced to the extrême fecundity 
of nature, who, as before atated, haa in ail the varietiee 
of her ûffspring a prolifle power much beyond (in many 
cases a thousand fold) what ia neeessary to fill up the 
Yacanciea caused by eenile decay. As the field of exist- 
ence is limited and preoccupied, it is only the hardîer, 
more robust, botter suited to circumetance individualsi 
who are able to struggle forward to maturity, theae 
inhabiting only the situations to which they hars 
supeno»- adaptation and greater power of oeeupancy 
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ikan any oiher kind ; the weaker and hss circumstance- 
suited hdng premaiurely destroyei. This principla is 
inconstant action; it régulâtes the colour, the figure, 
the capacities, and instincts ; those indiyiduala in each 
epecies whose colour and covering are best suited to 
concealment or protection from enemies, or defence 
from inclemencies and vicissitu'îes of climate, whose 
figure is best accommodated to health, strength, defence, 
and support ; whose capacitiea and instiueta can beat 
regulate the phyaîcal énergies to self-advantage accord- 
ing to circumstances — in such immense waste of primary 
and youthful lil'e those only come forward to maturity 
from the strict ordenl by which nature teste theit 
adaptation to her standard of perfection and fitness to 
continue their kind by reproduction. 

" From the nnreinitting opération of this law acting 
in concert with the tendency which the progeny bave 
to tabe the more particular qualitîes of the parents, 
together with the connected eexiial system in vege- 
tables and instinctive limitation to ita own kind in 
animais, a considérable uniformity of figure, colour, and 
character is induced eonstituting speciea; the bieed 
gradually acquiring the very best possible adaptation 
of thèse to ita condition which it is susceptible of, and 
when altération of circumstance occurs, thus changîng 
in character to suit thèse, as far as its nature is suscep- 
tible of change. 

" This circumstance-adaptive law operating upon the 
slîght but continued natural disposition to sport in the 
progeny (seedling variety) does ttot preclude the suppoaed 
influence vihioh volitlon or sensation may hâve }tad over 



EVOLUTION, OLD AND NEW. 

ihe configuration of the hody. To examine îrto the dia- 
positjon to sport in the progeny, even wheu there ia 
only one parent as in many vegetables, and to inves- 
tigate Iiow much variation is modified by the mind 
ov nervoiiB sensation of -the parents, or of the living 
tbing ifaelf during ita progreaa to matnrity ; how far it 
dépends upon external cireumstance, and bow far on 
the wil], irritftbility, and muscular exertion, is open to 
examiiiatioQ and experiment. In the first place, we 
ought to examine ita dependency npon tbe preceding 
linka of the particular cliaîn of life, variety being often 
merely types or approximations of former parentage; 
tbence the variation of the family as well as of the indi- 
yidnal must be embraœd by onr expérimenta. 

" This continuation of family type, not broken by 
casual particular aberration, is mental as well as eorpo- 
rea!, and is exemplified in many of the diapositions or 
instincts of particular races of men. Thèse innate or 
coniinuous tdeas or habits seem. •proporUonàlly greater in 
the imeet trtbes, and m ihase especialîi/ of shorter révolu- 
tion ; a/ndforming an nhiding memory, may résolve mueh 
of ilie enigma of instinct, and the foreknowledge lehieh 
thèse iribea hâve of whai is necessary to eom^eting iheir 
round of life, redueing this to hnotvledge or impressions 
and habits aequired by a long expérience. 

" This greater continuity of existence, or ratber con- 
tinuity of perceptions and impressions in inaects, is 
hîgbiy probable ; ii is even diffieuU in some to ascertain 
the particular steps ivhen eaeh individual eommenees, 
under the différent phases of egg, larva, pupa, or if 
much coDSciouanesa of individuality exista. ïhe con- 
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tinufttîon of reproduction for aeveral générations by the 
females aloue in some of tlieRe tribes, ienà& to the jwo- 
hahiUiy of the grêater continvdly of exidence; and the 
suidivisions of life by cuitings {even in animal life), at 
any rate, musl atagger the advocaie of individualiiy. 

"Among the miliions of spécifie Tarieties of living 
things which occupy the humid portions of the surface 
of our plauet, as far baek as can be traced, there does 
Eot appear, with the asception of mao, to hâve been 
any partie ular engrossing race, but a pretty fair 
balance of power of occupancy — or ratber moat 
wonderful variation of circumstance parallel to tbe 
nature of every speciee, as if circumstance and species 
had groicn wp iogether. There are, indeed, several races 
which hâve threatened aecendaDcy in some particular 
régions ; but it is man alone from whom any gênerai 
imminent danger to tbe existence of his brethren is to 
be dreaded. 

"As far back as history reacbes, man bad already 
had considérable influence, and bad made encroacb- 
ments upon his fellow denizens, probably occasioning 
tbe desti-uetion of many species, and tbe production 
and continuation of a number of varieties, and even 
species, wbicb be found more suited to supply his 
wanta, but vfhicb from tbe infirtnity of their condition 
— not having undergone seleetioti hy the ïaw of nature, 
of which we hâve spoken — cannot maintain tbeir ground 
witbout culture and protection. 

"It is only hoivever in tbe présent âge tbat man 
bas begun to reap tbe fruits of hia tedious éducation, 
and bas proven how much ' knowledge is power.' He 
X 1 
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has now acquired a dominion over the matericd world, 
and a conséquent power of increase, so as to render 
it probable that the whole surface of the earth may 
soon be overrun by this engrossing anomaly, to the 
annihilation of every wonderful and beautiful variety 
of animal existence which does not administer to his 
wants, principally as laboratories of préparation to befit 
cruder elemental matter for assimilation by his organs. 

« « « « « « 

" The conséquences are being now deyeloped of our 
déplorable ignorance of, or inattention to, one of the 
most évident traits of natural history — that vegetables, 
as well as animais, are generally liable to an almosi 
unlimited diversification, regulated by climate, soil, 
nourishment, and new commixture of already-formed 
varieties. In those with which man is most intimate, 
and where his agency in throwing them fix)ni their 
natural locality and disposition has brought ont this 
power of diversification in stronger shades, it has been 
forced upon his notice, as in man himself, in the dog, 
horse, cow, sheep, poultry, — in the apple, pear, pluin, 
gooseberry, potato, pea, which sport in infinité Tarieties, 
differing considerably in size, colour,. taste, firmness of 
texture, period of growth, almost in every recc^nizable 
quality. In ail thèse kinds man is influential in pie- 
venting détérioration, by careful sélection of the largest 
or most valuable as breeders." * 

♦ See * Naval Timber and Arboriculture,' by Patrick Matfliew, 
pnblished by Adam and G. Black, Edinburgb, and LongmaDs and Ooi 
London, 1831, pp. 364, 365, 381-388, and alfio 106-108, ' 
Chronicle,* Apiil 7, 1860. 
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Etienne and Isidore Geoffroy. 

" Both Cuvier and Etienne Geoffroy," eays Isidore 
Geoffroy, " had early perceived the philosophical impor- 
tance of a question (évolution) whicli must be admitted 
as — with that of unity of composition — the greateat in 
natural history. We flud them laying it down in the 
year 1795 in one of their joint ' Memoira ' (on the 
Orangs), in the very plainest terms, in the following 
question, ' Must we see,' they inquire, ' what we 
commonly cftU species, as the luodified descendants of 
the aame original form ? ' 

" Both were at that time doubtful. Some yeara 
afterwarda Cuvier not only answered thia question in 
the négative, but declared, and pretended to prove, 
that the same forma hâve been perpetuated from the 
beginning of things. Lamai'cb, bis antagonist^tiî" exceî- 
letiee on this point, maintained the contrary position with 
no less distinctnesa, ahowing that living beings are un- 
ceaaingly variable with change of their surroundings, 
and giving with sorae boidness a zoological genesis in 
conformity wîth this doctrine. 

"Geoffroy St. Hilaire had long pondered over this 
difficult Bubject. The doctrine wliich in bis old âge 
he so flrmly defended, doea not seem to hâve been 
conceived by bim till after ho had completed his 
' Philoaophie Anatomique,' and escept throngh lectures 
delivered orally to the muséum and the faculty, it waa 
not pnblished till 1828 ; nor agaiu in the work then 
published do we find bis theory in its neatest expression 
and fnllest d 
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Isidore Geoffroy St. Hilaire tells ng in a note that 
tbe work referred to as first putting hîs father's views 
before tbe public in a piinted form, was a report to 
the Academy of Sciences on a memoir by M, Roulîn ; 
but thiit before tbis report some indications of tbem are 
to be found in a paper on the GaYials, publiahed in 1825. 
Tbeir best rcndering, liowever, and fuUest development 
18 in sereraJ memoirs, ptibiished in auccesaion, between 
the years 1828 and 1837. 

" Thia doctrÎDe," be continues, " is diametrîcally 
opposod to tliat of Cuvier, and is not entirely the 
same as Lamarck's. Geoffroy St. Hilaire réfutes the 
one, he restrains and correcta tbe other, Cuvier, 
according to hira, sums up against the facta, while 
Lamarck goes further than they will bear bina ont. 
EsaentiiiUy however on questions of tbis nature he ia 
a follower of Lamarck, and took pleasure ou aeveral 
occasioDS in describiug himeelf as tbe disciple of bis 
illustrious confrère" ' 

I bave bcen unable to detect any aubatantial différ- 
ence of opiniou between Geoffroy St. Hilaire and 
Lamarck, except that the first maintaiiied that a line 
must be drawn somewhere — and did not draw it — while 
the latter aaid that no liae could be drawn, and there- 
fore drew none. Mr. Darwin is quite correct in saying 
tbat Geoffroy St. Hilaire " relied chiefly ou the con- 
ditions of life, or tbe 'monde ambiant,' as the cause 
of change," But tbîa is only Lamarck over agaÎDj 
for tbougb Lamarck attxibutes variation directly to 

• ' Vie pt Doctrine Bciontifiquo de Geoffroy Etienne St. Hilaii^' 
Farifl, StraBbourg, 1817, pp. 344-^16. 
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change of habits in the creature, he is almoat weari- 
Bome in hia insistence on tbe fatt that the habit will 
not change, unless the conditions of life also do 80. 
With both writers then it is change in the relative 
positions of the exterior circum stances, and of the 
organiam, which résulta in variation, and £nally in 
spécifie modification. 

Hère is another sketch of Etienne Geoffroy, also by 
his son Isidore. 

In 1795, while Lamarck was still a believer in immu- 
tabiîity, Etienne Geoffroy St. Hilaire " had ventuted 
to say that species might well be ' degenerations 
from a single type,' " but, thougb he never lost sight 
of tbe question, be waited more than a quarter of a 
century before passing from méditation to action, " He 
at length put forward his opinion in 1825, he retumed 
to it, but still briefly, in 1828 and 1829, and did not 
set himself to develop and establish it till the year 
1831 — the year following the mémorable diaeiission 
in tlie Academy, on the unity of organic composi- 
tion." " 

" If," says hia son, " he begau by paying homage 
to bis illuatrious precursor, and by laying it down aa 
a gênerai axiom, that there ia no aueb thing as fixity 
in nature, and especially in animated nature, he foUows 
thia adhésion to the gênerai doctrine of variability by a 
dissent wbicb goes to tbe very heart of tbe matter. 
And thia dissent becomes deeper and deeper in his 
later works. Not only is Geoffroy St. Hilaire at pains 
to deny the nnlimited extension of variability which 
* 'Hût Nat. Gén.,' tom. ii. 413. 
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ia tbe fouodatioa of the Lamarckian system, l 
moreover and particularly det^lines to esplaio those 
degeaeratioQs which he admits as possible, by changes 

»of action and habit on the part of the créature vary- 
îng — Lamarck's favonrite hypothesis, wbich he laboared 
to (lemongtrate withont even aucceeding in making it 
appear probabla" " 

Isidore Geoffroy then déclares that his father, 
" though ehronologicaUy a follower of ]jamarck, should 
I be rauked philosophically as having coutinued the 

work of Buffon, to whom ail his différences of opinion 
with Lamarck serve to briog Lim nearer," t If he had 
Tmderstood Buffon ho would not hâve said so. 

His conclusioDs are thus summed up: — " GeofEroy 
St. Hilaire maiotains that species aie variable if the 
environment varies in cliaracter ; différences, then, more 
or iess considérable according to the power of the modi- 
fying causes matj hâve been produced in the course of 
time, and the living forma of to-day Jimy he the de- 
scendants of more ancient forni8,"t 

It is not easy to see that much weight should be 
attached to Geoffroy St. ïïilaire's opinion. He seems 
to bave been a person of hesitating tempérament, under 
an impression that there waa an opening just then 
through which a judicious trimmer might pass himself 
in among men of greater power. If his son has de- 
Bcribed his teaching correctly, it amounts practically to 
a honà fide endorsement of what Buffon can only be 
considered to hâve pretended to believe. The same 
objection that must be fatal to the view put forward by 
r • < HUt. Nat. Gen.; tom. ii. p. 415. f Ibid. X Ibid. p. 421»^^J 
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BufTou, i9 so in like manner to tbose of botb tbe 
Qeoffroya — for Isidore Geoffroy foUowed in the foot- 
stepa o£ bis father, but leant a little more openly 
towarda Lamarck. He writes : — 

"The cliaractera of speeiea are neitlier absolutely 
flxed, as bas been maintained by some ; nor yet, still 
more, indetînitely variable as aceording to others. Tbey 
are fised for eacb specîes as long as that species con- 
tinues to reproduce itself in an unclianged environ- 
ment ; but tbey become modiûed if tbo environment 
cbanges." * 

This is ail tbat Lamarck hirnself would espect, as no 
one could be more fully aware thau M. Geoffroy, wbo, 
bowever, ad mita tbat dégénéra tion may estend to 
generic différences, t 

I bave been unablo to find in M. Isidore Geoffroy'a 
work anytbing like a réfutation of Lamarck's con- 
tention that tbe modiûcationa in animais and plants 
are dne to tbe needs and wisbes of tbe animais and 
planta thernselyes; on tbe eontrary, to some extent 
be countenancea tbis view himaelf, for be says, " hence 
arise notable différences of babitation and climate, and 
thèse in their turn induce secondary différences in diet 
omÂ ewe» iw habUs. î From wbicb it must follow, tbougb 
I cannot flnd it said expreasly, that tbe anthor attri- 
butes modification in some measure to cbanged babits, 
and tberefore to the cbanged désires from wliieb the 
;e of habits bas arisen ; but in tbe main be appeara 



• ' Hist. tiei. Cén.,' toI ii. p. 431, 1859. 
+ 'Origin of Specioa,' Hist. Sketoh, p. sis 
I ' Hiflt. Nat. Oca,' ïol. ii. p. 432. 
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to refer modiScation to the direct action of a elii 
enFÏTOument. 



JUr. Herbert Spencer. 



Lange^^l 



" Those who cayalierly reject the theory of Lamarck 
and bis followera as not adequately supported by facts," 
wrote Mr. Herbert SiJencer,* " aeem quite to forget that 
their own theory is supported by no facts at a!l " — in- 
asmuch as no one prétends to hâve seen an act of direct 
création. Mr. Spencer points ont that, according to the 
best authorities, there are some 320,000 epecies of plants 
now existing, and about 2,000,000 species of animais, 
including inseets, and that if the extinct forma which 
hâve BUccesBively appeared and disappear«d be added 
to the^, there cannot hare existed in ail less tban some 
ten million Bpecies. " Which," asks Mr. Spencer, " ia the 
most rational theory about theae ten millions of species? 
Is it most likely that there havo been ten millions of 
Bppcial créations ? or, is it most likely that by contîniial 
modification due to citante of ctrcumstances, ten millions 
of varietiea may hâve been produced as varietiea are 
being produced still ? " 

"Even could the supporters of the 'development 

hypotheais merely show that ths production of species 
by the process of modification is coneeivable, they 
would bo in a better position than their opponents. 
But they can do much more than this ; they can show 
that the process of modification lias effected and is 
effecting great changea in ail organisms, subject to 
• Ses ' The Leader,' Marok 20, 1852, " TLe Haytborno Papere." 
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modifying influences .... tley can show that any 
existiEg species — animal or vegetabîe — when placed 
under conditions différent from its previous ones, imme- 
diately hegins to undergo certain changes of slructtire 
fitting it for tbe new conditions. They can show that 
in Buccessive générations thèse changes continue until 
ultiniately the ncw conditions become the natura! ones. 
Tbey can show that in cultivated plants and domesti- 
cated animais, aud in the several races of men, thèse 
changea hâve uniformly taken place, They can show 
that the degrees of différence, so produced, are often, aa 
in dogs, greater than those on which distinctions of 
species are in other cases founded. They can show 
that it is a matter of dispute whether some of thèse 
modiËed forms are varieties oc modified species. They 
can ehow too tliat the changes daily takiog place in 
ourselves ; the facility that attends long practice, and 
the losa of aptitude that begins when practice cesses ; 
the Btrengthening of passions habitually gratified, and 
the weabening of those habitually curbed; the deve- 
lopment of every faculty, bodily, moral or intellectual, 
according to the use made of it, are ail explicable on 
this same principle. And thua they can show that 
throughout ail organic nature there is at work a modi- 
fying influence of the kind they assign aa the cause of 
thèse spécifie différences, an influence which, though 
slow in its action, doea in time, if the cire ums tances 
demand it, produce marked changes ; aa influence 
which, to ail appearance, wouid produce in tho millions 
of years, and under the great varieties of condition 
which geological records imply, any amount of change," 
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Tliis leavea nothing to be desired. It is Buffon, 
Dr. Darwin, and Lamarck, well expressed. Tbose were 
the days before " Natural Sélection " had been dis- 
charged into the woters of the évolution controversy, 
like the sécrétion of a cuttle fish. Changed circum- 
stances immediately induce changed habits, and hetice 
a changed use of some organs, and dieuse of otbers : 
as a conséquence of tliîs, organs and instincts becoms 
changed, " and thèse changes continue in successive 
générations, until ultimately tlie new conditions becomo 
the natural ones," This is the whole theory of " deve- 
lopmeut," " évolution," or " descent \yith modification." 
Volumes may be written to adduce the détails wbich 
warrant us in accepting ït, and to explain the causes 
which hâve brought it about, bat I fail to see bow 
anything essential ean be added to the theory itself, 
which is hère so well supported by Mr. Spencer, and 
which is exactly as Lamarck left it. AU that remains 
is to bave a clear conception of the oneneaa of person- 
ality between parents and offspring, of the etemity, and 
latency, of memory, and of tbe unconsciousness with 
which habituai actions are repeated, wliich last point, 
indeed, Mr. Spencer bas himself touched upon. 

Mr. Spencer continues — "ïhat by any séries of 
changes a zoopliyte should ever become a mammal, 
seems to those who are not famihar with zoology, and 
who hâve not seen how clear becomes tbe relationsbip 
between the simpleat and tbe most comples forme, 
when ail intermediate forms are examined, a very 
grotesque notion .... tbey never realize the faet that 
by small incréments of modification, any amount of 
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modification may in time be generated, That s 
which they feel on finding one wliom they Jaat b: 
boy, grown into a man, becomea inerediility when the 
degree of change ia greater. Nevertheless, abundant 
instances are at hand of the mode in which we may 
pas8 to the most diverse forms by insensible grada- 
tions." 

Nothingcan be more aatisfactory and Btraightforward. 
I will make one more quotation from this excellent 
arlicle : — 

" But the blîudnesa of those who think it abaurd to 
suppose that complex organîc forma may hâve ariaen 
by aucceasîve modifications ont of simple ones, becomes 
astoniabing when we remember that eomplex organic 
forma are daily being tbiis produced. A tree différa 
from a aeed immeaaurably in every reapect' — ^iii bulk, 
in structcre, in colour, in form, in spécifie gravity, in 
cbemical composition — différa so greiitly that no visible 
reaemblance of any kind can be pointed ont between 
them. Yet is the one cbanged in the courae of a few 
years iiito the other — chauged so gradually that at no 
moment can it be said, ' Now the eeed ceases to be, and 
the tree exiats.' What can be more widely contrasted 
than a newly-born child, and the small, aemi-tranaparent 
gelatinous aphenile constituting tbe hiiman ovum ? 
The infant ia so complex in structure that a cyclopœdia 
ia needed to deacribe its constituent parta. The 
germinal vesicle is so simple, that a line will contain 
ail that eau be said of it. Neverthelesa, a few months 
eufïices to develop the one ont of the other, and tbat 
too by a séries of modifications so small, that were the 
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embryo examined at snccessire minutes, not even a 
microscope would diselose any senàble changes. TLat 
the unedacated and ill-educated shoiiid think the hypo- 
thesis that ail races of beings, man inclusive, may in 
process of time hâve been evolved from the simplest 
monad a ludicroos one îs not to be wondered at But 
for the physiologist, who knows that every indivîdual 
being is so evolved — who knowg further that in their 
earliest condition the germs of ail plaots and animais 
wbatsoever are so similar, ' that there is no appréciable 
distinction among them which wonld eoable it to be 
detennined whether a particular molécule is the germ 
of aconfervaorof anoak, ofazoophyteorof a man" — 
for him to make a difficulty of the matter is inexcus- 
able. Surely, if a single etructureless cell may, when 
subjected to certain influences, become a man in the 
spaee of twenty years, there is nothing absurd ia the 
bypothesis that under certain other influences a cell 
may, in the course of millions of years, give origin to the 
human race. Thu two processes are generically the saaie, 
and differ only in length and complexity." 

Tlie very important extract from Professer Hering's 
lecture should perhaps' bave been placed hère. The 
reader will, however, fiud it page 199. 

* Cttrponter'a ' Principlea of Pb jBÏoIogy', 3rd éd., p. 8C7. 
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CHAPTER XIS. 



MAIN POINTS OP AGHEEMEST AND OF DIFFEEENCE BB- 
TWEËN THE OLD AND NEW THEOBIES OF EVOLDTION, 

Havisq put before the reader witli some fulness the 
tlieorieB of the tliree writers to whom we owe the older 
or teleologieal view of evohitîon, I will now compare 
that TÎew more closely with the tbeory of Mr. Darwin 
and Mr. Wallaee, to whom, in spite of my profoond 
differenco of opinion witb them on the suhject of 
natural sélection, I admit with pleasure that I am under 
deep obligation. For the sake of brevity, ï sliall 
tttke Lamarok as the exponent of the older view, and 
Mr. Darwin as that of tho one now generally accepted. 
We bave seen, that up to a certain point there 
îs very little différence bet\veen Lamarck and Mr. 
Darwin. Lanaarck maintains that animais aud planta 
Tary : so does Mr. Darwin, Lamarck maintains that 
variations havirg once arisen bave a tendency to 
be transmitted to offspring and aecumulated : so does 
Mr. Darwin. Lamarck maintains that the accamula- 
tion of variations, so small, eacb one of them, that 
it cannot be, or ia not noticed, nevertheless will lead in 
the conrse of that almost infinité time during which 
lîfe bas existed upon earth, to very wide différences in 
form, stracture, and instincts : so does Mr. Darwin. 
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Finally, Lamarck decltireg that ail, or nearly ail, the 
diEferences which we observe between Tariou3 kiads of 
animais and planta are due to tbis exceedingly graduai 
and imperceptible accumulation, during many Biicces- 
eive générations, of variations eaeh one of wbieh was 
in tbe outset small : so does Mr. Darwin. Bnt in tbe 
above we bave a complète statement of tbe fact of 
évolution, or deseent with modification — wanting no- 
tbing, but entire, and incapable of being added to 
eïcept in détail, and by way of esplanation of tbe 
causes which bave brougbt tbe fuct about. As regarda 
tbe gênerai conclusion arrived at, tîierefore, I am 
nnable to cietect any différence of opinion between 
Lamarclv and Mr. Darwin. Tbey are botb bent on 
establisbiiig the tbeory of évolution in îts widest 
estent. 

Tbe lafe Sir Charles Lyell, in bis 'Principles of 
Geology,' beara me ont hère. In a note to his résvmé 
of the part of the ' Philosophie Zoologique ' which 
bears upon évolution, be writes : — 

" I hâve reprinted in tbis chapter word for word my 
abstract of Lamarck's doctrine of transmutation, as 
drawn up by me in 1832 in tbe first édition of the 
'Princîples of GeoJogy.'" I bave thought it right to 
do tbia in justice tu Lamarck, in ordcr to show how 
nearly tbe opinions taugbt by him at the commence- 
ment of tliia century rtsemhled those now in vogae 
amongst a large body of naturaliats respeeting the in- 
finité vaviabjiity of species, and tbe progressive deve- 
lopment in paat time of tlie organic world. The reader 
' ToL ii, cLop. i 
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must bear io mind that when I made this analysis of 
the ' Philosophie Zoologique ' ia 1832, 1 was altogether 
opposed to the doctrine that the aDimals and plante 
now livîng were the lineal descendants of distinct 
species, only known to us in a. fossil state, and .... 
80 far from esaggerating, I did not do justice to the 
arguments originally addaced by Lamarck and Geoflroy 
St. Hilaire, especially tho8e fouaded on the occurrence 
of rudimentary organs. Thero is therefore no room 
for suspicion that my aceount of the Lamarekian 
hypothesis, written by me thirty-five years ago, derived 
any colouring from my own tIows tendiag to bring it 
more into harmony with the tbeory since propounded 
by Darwin." * So iittle différence did Sir Charles Lyell 
discover between the views of Lamarck and those of bis 

BUCCGSSOrS. 

With the identity, however, of the main proposition 
which both Lamarck and Mr. Darwin alike endeavour to 
establish, the points of agreement between the two wtiters 
corne to an end. Lamarck's great aîm was to diaccver the 
cause of those variationa whose accumulation résulta in 
spécifie, and finally in generic, différences. Not con- 
tent with estûblisbing the fact of deseent witb modifica- 
tion, he, like bis predecessors, wishes to explain how it 
was that the fact came about. He finds its explanation 
in ehanged surroundings — that is to say, in ehanged 
conditions of existence — as the indirect cause, and in 
the varying needs arising from thèse ehanged condi- 
tions as the direct cause. 

According to Lamarck, tbere ia a broad principle 
• Vol. ii. chop. ïïxiï., éd. 1872. 



which nnderliea variation generally, and tliis prin- 
ciple is the power whicli ail living beinga possess 
of slightly varying their actions in accordance with 
Tfljying needs, coupled with the fact observable through- 
ont nature that use deTelopa, and disuse enfeeblee an 
organ, and that the effects, whether of nse or dÏBUse, 
become hereditary after many générations. 

This résolves itself into the effect of the matual 
interaction of mind on body and of body on mind. 
Thus he writes: — 

" The physical and the mental are to start wlth un- 
doubtedly one and the same thing ; this fact is moat 
easily made apparent through study of the organization 
of the yarioua orders of tnown animais, From the eom- 
mon Bonrce there proeeeded certain efFects, and thèse 
effectf, in the outset hardly separated, hâve in the 
course of time become eo perfectly distinct, that when 
looked at in their extremest development they appear 
to hâve little or nothing in common. 

" The effect of the body npon the mind bas been 
already sufSciently recognized; not eo that of the mind 
upon the body îtaelf. The two, onc in the outset though 
they were, interact npon eaeh other more and more 
the more they présent the appearance of having become 
widely snndered, and it can be shown that each ia 
continually modifying the other and causing it to 
vary."" 

And again, later : — 

" I shall show that the habits by which we now 

" 'Philosophie Zoologique,' od. M. Martins, Paris, Ljoua, 1873, 
tom. L p. 21. 
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recognize any créature are due to the environment 
i^rmnda'mes) under wliich it bas for a long whîle 
existed, anà tkat ihese habits Jtave fuid stich an influence 
«pou the stntciure of each individ-ual of the epedea as to 
hâve at length " (that ia to say, tbrongh maiiy siiecesaive 
slight variatiODH, each due to habit engendered by the 
wishes of the animal itself), " modified this structure 
and adapted it to the habita contracted." • 

Thèse quotations must suEEce, for tbe reader has 
alreadyhodLaœarck's argument sufficieDtly put before 
him. 

Variation, and consequently modification, are, ac- 
cordiug to Lamarck, the outward and visible signs of 
tbe impressions made upon the animais aud plants in 
the course of their long and varied bistory, each orgau 
chroniclîng a time durîng which such and such thoughts 
and actions dominated the créature, and apecies being 
but the effect of certain long-continued wishea upon 
the body, and of certain changed surrouodings upon 
the wishes. Planta and animais are hving forms of faith, 
or faitha of form, whichever tbe reader pleases. 

Mr. Darwin, on the other tand, repeatedly avows 
ignorance, and profound ignorance, eoncerning the 
causes of thoae yariations which, or nothing, must he 
the fountain-heada of apeciea. Tlius he writea of " tbe 
conaplex and Utile hnovm laws of variation." t " There ia 
also some prdxtbUUif in the view propounded by Andrew 
Knight, that variability inay be partly connected witb 
excese of food." X " Many ]aws regulate variation, some 
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I Ifaid. p. 5. 
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few of which ean be dim/y seen."* " The results of the 
unknoum, or hut dtmly understood, laws of variation are 
infinitely complex and diversified."î "\Ve are pro- 
foundly ignorant of the cause of eaoh slight variation or 
individual différence." J "We are/ar ioo ignorant to 
speculate on the relative importance of the Beveral 
known and untnown caiisea of variation." § He admits, 
indeed, the effects of use and disuse to hâve been im- 
portant, but liow important we hâve no means of 
knowing ; he also attributes considérable effect to the 
action of changed conditions of life — but how con- 
sidérable again we know not ; nevertheless, he eeea no 
great principle underljing the variations generally, 
and tending to mate them appear for a length of time 
together in any deflnite direction advantageous to the 
créature itself, but either expressly, as at times, or by 
implication, as througkout his worts, ascribes them to 
accident or chance. 

In other worda, he admits his ignorance conceming 
them, and dwells only on the accumulation of variations 
the appearance of which for any length of time in any 
given direction he leaves unaccounted for. 

Lamarck, again, having establifihed his principle that 
sensé of need is the main direct cause of variation, and 
having also eatahlished that the variations thna en- 
gendered are inherited, bo that divergences accumu- 
late and resuit in species and gênera, is comparatively 
indiffèrent to further détails. His work is avowedly 
an outline. Nevertheless, we haye seeu tbat ke was 

• ' Origm of Species,' p. 8. t niid. p. 9. 
î Ibid. p. 158. 5 liiid. p. 159. 
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qnite alive to the effecta of the geometrical ratio of 
increaee, and of tlie straggle for existence which thence 
inevitably foUowB. 

Mr. Darwin, on the other hand, comparatively in- 
diffèrent to, or at any rate silent concerning the causes 
of those variations which appeared so ail-important to 
Lamarek, inasmuch as they are the raindrops which 
unité to form the fuH stream of modiflcation, goes 
into very full détail upon natural sélection, or ^the 
survival of the fitteat, and maîntaina it to hâve been 
"the most important but not the exclusive means of 
modification." " 

It will be readily seen that, according to Lamarek, 
the variations which when accumulated amount to 
spécifie and generic différences, will hâve been due to 
causes which hâve been mainlj of the aame kind for 
long periods together. Conditions of life change for 
the most part slowly, eteadily, and in a set direction; 
as in the direction of steady, graduai inerease or 
decrease of cold or moisture ; of the steady, graduai 
inerease of auch and such an enemy, or decrease of 
Buch and such a kind of food ; of the graduai upheaval 
or submergence of such and such a continent, and con- 
séquent drying up or encroachment of such and auch a 
sea, and so forth. The thoughts of the créature varying 
will thus hâve been tumed mainly in one direction for 
long together ; and hence the conséquent modifications 
will also be mainly in fixed and definite directions for 
many successive générations ; os in the direction of a 
warmer or cooler covering ; of a botter means of defence 
• 'Origin of Speciea,' p. 4. 
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or of attack in relation to such and such auother 
Bpecies; of a longer neek and longer legs, or of what- 
ever other modification the gradually changing cir- 
cumstauces may be rendering expédient. It ia easy to 
understand the accumulation of slight successive modi- 
fications which thus make their appearance in given 
organa and in a aet dii'ection, 

Witli Mr. Darwin, on the contrary, the variations 
being accidentai, and due to no spécial atd uniform 
cause, will not appear for any length of time in any 
given direction, nor in any given organ, but will be 
juet as liable to appear in one organ as in another, and 
may be in one génération in one direction, and in 
another in another. 

In confirmation of the above, and in illustration of 
the important conséquences that will follow according 
as we adopt the old or the more récent theory, I would 
quote the following from Mr. Mivart's *Genesia of 
Speeies.' 

Shortly before maintaining that two similar atruc- 
turea hâve often been developed independenfly of one 
another, Mr. Mivart points ont that if we are dépendent 
npon indefinite variations only, as provided for us by 
Mr. Darwin, thia would be " so improbable as to be 
practically impossible." * The number of possible varia- 
tions bejng indefinitely great, " it is therefore an inde- 
finitely great number to one against a similar séries of 
variations occurring and being simiJarly preaerved in 
any two iudependent instances." It will be felt (as 
Mr. Mivart preaently insista) that thia objection does 
• ' Genesis of SpeoicB,' p. 74, 1871. 
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not apply to a aystem which maintains that in case an 
animal feels any given want it will gradually develop 
the stnicture whicli shall meet the want— tiiat îs to 
say, if the want be not so great and so eadden as to ex- 
tinguish the créature to which it bas become a necesaity. 
For if there be sucb a power of self-adaptation as tbuB 
suppoaed, two or more very widely différent animais 
feeling the same kind of want might easily adopt 
simîlar means fo gratify it, and hence develop even- 
tnally a substantially similar structure ; just as two 
men, witliout any kind of concert, hâve often hit 
upon like means of compassing the same ends, Mr. 
Spencer's theory — so Mr. Mlivart tells us — and oer- 
tainly that of Lamarcb, whoao disciple Mr. Spencer 
would appcar to be,* adniits " a certain peculiar, but 
limited power of respouse and adaptation in each ani- 
mal and plant " — to the conditions of their existence. 
" Such tiieories," says Mr. Mivart, "hâve not to con- 
teud againat the difBculty proposed, and it has beeu 
urged that even very complex extremely sîmilar struc- 
tures hâve again and again beeu developed quite inde- 
pendently oue of the other, and this because the process 
has taken place not by merely haphazard, indefinite 
variations in ail directions, but by the concurrence of 
■some other internai natural law or laws co-operating 
with estemal influences and with Natural Sélection in 
the évolution of organic forme. 

" Il misd never be forgotten that to admit any such 
constant opération of any such tmknown natural cause ù 
to deny the purely Darmnian theory which relies «yo» 
* Seo ante, p. 330, liue 1 aïtet heeding. 
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the survivcd of the fittest hy means of minute fortuitous 
indejinite varicUions, 

"Among many other obligations which the author 
has to acknowledge to Professor Huxley, are the point- 
ing out of this very diflSculty, and the calling his at- 
tention to the striking resemblance between certain 
teeth of the dog, and of the thylacine, as one instance, 
and certain ornithic peculiarities of ptérodactyles as 
another." * 

In brief then, changed distribution of use and disuse 
in conséquence of changed conditions of the environ- 
ment is with Lamarck the main cause of modification. 
According to Mr. Darwin natural sélection, or the sur- 
vival of favourable but accidentai variations, is the 
most important means of modification. In a word, 
with Lamarck the variations are definite; with Mr. 
Darwin indefinite. 



* ( 
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CHAPTEK XX. 



NATURAL SELECTION C0N8IDEBED AS A MEAN8 OF 
MODIFICATION. THE CONPDSION WHICH THIS EX- 
PKESSION OCCASIONS. 

When Mr. Darwin saya that natural sélection is tlie 
most important " means " of modification, I am net 
sure that I understand what he wiahea to imply by the 
Word " means." I do not see iow the fact that those 
animais which are beat fitted for the conditions of their 
existence commonly survive in the struggle for life, 
can be called in any spécial sensé a " means " of modi- 
fication. 

" Means " is a dangerous word ; it slips too easily 
înto " cause." We hâve seen Mr. Darwin himself aay 
that Buffon did not enter on " the causes or 'm£ans " • of 
modification, as though thèse two worda were synony- 
mous, or nearly so. Neverthelesa, the uae of the word 
" means " hère enables Mr. Darwin to speak of Natural 
Sélection as if it were an active cause (which he con- 
stantly does), and yet to avoid expreasly maintainiug 
that it is a cause of modification. This, indeed, 1 
bas not doue in express terms, but he does it by impli- 
cation when he writea, " Natural Sélection niigikt be most 
effective in çivîng the proper colour to eaeh kind of 
■ ' Oriew t>f Species,' Hist. Sketch, p. liii. 
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gioose, and in keeping that colonr wbeo once acquired." 
Such language, saya tbe late Mr. G. H. Lewes, " is 
misleading ; " it makes " sélection an agent."* 

It is plain that natural sélection cannot be con- 
sidered a cause of yaria-tion ; and if not of variatitHi, 
which ia aa the rain drop, then not of spécifie and 
generic modification, whjeh are as tbe river ; for the 
variations must mabe tlieir appearanee before tliey can 
be selected. Suppose ttat it is an advantage to a horse 
to bave an eapecially bard and broad boof, tlien a boree 
bom witb snch a boof will indeed probably survive ÎQ 
the struggle for existeoce, but be was not born with the 
larger and Larder boof because of his svhsequerUly mi/r- 
viving. He survîved because be was born fit — not, be 
waa bom fit because be survived, Tbe variation must 
arise first and be preserved afterwards. 

Mr. Darwin tberefore is in the foUowing dilemma. 
If be does not treat natural sélection aa a cause of 
variation, the 'Origin of Speciea' will tum out to 
bave no raison d'être. It will bave pi'ofeesed to bave 
explained to ua the manner in wbich epecies bas 
origiuated, but it will bave left ua in the dark con- 
cerning tbe origin of those variationa whicb, when 
edded together, amoiint to spécifie and generic différ- 
ences, Thus, as I said in ' Life and Habit,' Mr. Darwin 
will hâve made us tbinfc we know the whole road, in 
Bpite of his baving almost ostentatiously blindfolded ns 
at every step in the journey. Tbe ' Origin of Speciea' 
would tbus prove to be no iesa a pièce of intellectual 
sleight-of-haud than Paley'a ' Natural Theology.* 
• ' PhjBioal Baaia oî MinJ,' p. lOS. 
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If, on the other hand, Mr. Darwin maintains natural 
sélection to be a cause of variation, thia comee to say- 
ing that when an animal bas varied in an advantageous 
direction, tbe fact of its subsequently surviving in the 
struggle for existence ia the cause of its having varied 
in tbe advantageous direction — or more simply still — 
tbat the fact of its having varied is the cause of its 
having varied. 

And tbis is what we bave already seen Mr. Darwin 
actnally to say, in a passage quoted near the beginning 
of tbis présent book, "Wben writing of tbe eye be says, 
" Variation will cause tbe slight altérations ; "' but tbe 
" slight altérations " are tbe variations ; so that Mr. 
Darwin's words corne to tbis — tbat " variation will 
cause tbe variations." 

Tbere does not seem any better way ont of tbis 
dilemma tban tbat wbicb Mr. Darwin bas adopted — 
namely, to hold out natural sélection as "a means" of 
modification, and tbenceforward to treat it as an 
efficient cause ; but at the same time to protest agaiu 
and again tbat it is not a cause. Aceordingly he 
writes tbat " Natural Sélection asts only br/ the préser- 
vation and accumulation of small inberited modifica- 
tions," t — tbat is to say, it bas lad no share in inducing 
or causing thèse modifications. Again, " What applies 
to one animal will apply througbout ail time to ail 
animais — ihat is, if theij vary, for ofhervme naiwaî 
sehdion can effect noihing " l ; and again, " for natural 
sélection only takes advantagie of such variationa as 
t Ibid. p. 75. 
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avise" ' — the variations themeelveB arising, as we haTe 
just seen, froni variation, 

Notiiing, then, can be clearer from thèse passages 
than that natural Belectîon is not a cause of modifica- 
tion ; while, on the other iand, nothing eau be clearer, 
from a large number of auch passages, as, for instance, 
" natural sélection may be effedive in gîving and heepiag 
colour," î than that natural sélection is an efScient 
cause ; and in spite of ita being expresaly declared to 
be oiily a " means " of modification, it will be aecepted 
as cause by the great majority of readera. 

Mr, Darwin esplaina this apparent inconsistency 
thue : — He maintains that though the advantageons 
modification itself is fortuitouB, or without known cause 
or prineipie underlying it, yot ita becoming the pré- 
dominant form of the species in which it appears is 
due to the fact that those animais which bave been 
advantageously modified commonly survive in timea 
of difScolty, while the unmodified individuals periah : 
ofEspring therefore is more frequently left by the 
favourably modified animal, and thua little by little 
the whole speciea will come to inherit the modification. 
Hence the survival of the fittest beoomea a meana of 
modification, though it is no cause of variation, 

It will appear more clearly later on liow much this 
amounta to. I will for the présent content myaelf with 
the following quotation from the late Mr. G. H. Lewefl 
in référence to it. Mr. Lewea writes : — 

" Mr. Darwin seems to imply that the extemal con- 
ditions which cause a variation are to be distinguished 
• ' Origin of Species,' p. 98. t Itid. p. 66. 



REMARKS ON NATURAL SELECTION. 349 

from the conditions which accumulate and perfect such 
variation, that is to say, he implies a radical différence 
between the proceas of variation and the process of 
sélection. Thia I hâve already aaid does net eeem to 
me acceptable ; the sélection I conçoive to be aimply 
the variation which has aurvived." * 

Certainly thoae animais and planta which are beat 
fitted for their environment, or, as Lamarck calls it, 
" eiroonsiances " — thoae animais, in fact, which are best 
fitted to coraply with the conditions of their existence — 
are moat likely to survive and transmit their eapecial 
fitnesa. No one would admit this more readily tban 
Lamarck. This is no theory; it is a commonly 
observed ^ct in nature which no one will dispute, but 
it ia net more " a means of modification " than many 
other commonly obaerved facts concerning animale, 

Why is " the survival of the fittest " more a means of 
modification thau, we will say, the fact that animais 
live at ail, or that they live in successive générations, 
being born, continuing their species, and dying, instead 
of living on for ever as one single animal in the common 
acceptation of the term ; or than that they eat and 
drink ? 

The heat whereby the watet is heated, the water 
which is tumed into steam, the piston on which the 
ateam acts, the driving wheel, &c., &c., are ail one as 
much as another a means whereby a train ia made to 
go from one place to ano,ther ; it ia impossible to aay 
that any one of them is the main means. So {mutaiis 
mutandis) with modification. Thero is no reaaon there- 
* ' PbyBical BuaU of tlio Blind,' p. 109, 1878. 
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fore why "tbe survival of the fittest" ehonld claim 
to be an especial " means of modification " rather than 
any other cecessary adjunct of animal or vegetable 
Ufe. 

I find that the late Mr. G, H. Lewes haa insisted 
on this objection in liia ' Phyaical Basis of Mind,' I 
observe, also, that in tlie very passage in which he doee 
so, Mr. Lcwos appears to hâve been misled by Mr. 
Darwin's use of that dangerous word " meaus," and, at 
the aame time, by his fréquent treatment of natural 
sélection as though it were an active cause ; so that 
Mr, Lewes supposes Mr. Darwin to bave fallen into the 
very error of which, as I hâve abovc shown, he is 
evidently stniggling to teep cleor — namely, that of 
maintaining natural sélection to be a "cause" of 
variation. Mr. Lewes then continues : — 

" He [Mr. Darwin] séparâtes Natural Sélection from 
ail the primary causes of variation either internai or 
external — either as results of the laws of growth, of 
the corrélations of variation, of use and disuse, &g., aad 
limita it to the slow accumulation of such variations 
as are profitable in the struggle with competitora. 
And for his purpose this séparation is necessary. But 
biological philosophy mnst, I think, regard tbe distinc- 
tion as artificial, referrmg orily io one of (he créai fadan 
in the ^odudion of species." * 

The fact that one in a brood or litter is born fittet 

for the conditions of its existence than its brothers and 

BÏBters, and, again, the causes that bave led to this one'ft 

having been bom fitter — which last ia what the oider 

• 'Phyaicul BaHs of tbe Mind,' p. 107,1878. 
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evolutionists justly dwelt upon as the most interesting 
considération in connection with the whole subject — 
are more noteworthy factors of modification than the 
factor that an animal, if born fitter for its conditions, 
will commonly survive longer in the struggle for ex- 
istence. If the first of thèse can be explained in such a 
manner as to be accepted as tnie, or highly probable, we 
hâve' a substantial gain to our knowledge, The second 
is little — if at ail — better than a truism. Granted, 
if it were not generally the case that those forms are 
■ most likely to survive which are best fitted for the 
conditions of their existence, no adaptation of form to 
conditions of existence could ever hâve corne abont. 
"The survival of the fittest" therefore, or, perhaps 
better, " the fertility of tbe fittest," is thus a sine juré 
îiOTi for modification. But, as we bave just inaisted, 
this does not render "the fertility of the fittest" an 
especial " means of modification," rather than any other 
iint quâ non for modification. 

But, to look at the matter in another light. Mr. 
Darwin maintaina natural sélection to be "the most 
important but not the exclusive means of modification." 

For " natural sélection " substitute the words " sur- 
vival of the fittest," which we may do with Mr. Darwin's 
own consent abundantly given. 

To the words " survival of the fittest " add what Js 
elided, but what is, nevertheless, unquestionably as much 
implied as though it were said openly whenever thèse 
words are used, and without which " fittest " bas no 
force— I mean, "for the conditions of their existence." 

Vfe thus find th^t when Mr. Darwin says that natural 
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sélection îs the moet important, but not exelnaive means 
of modification, he means that the survival in the 
struggle for existence of those créatures whîcli are beet 
fitted to comply with the conditions of their existence 
18 the most important, but not excluai?e means whereby 
the descendants of a créature, we will aay, A, bave 
beeome modified, so as to be now represented by a 
créature, we will say, B. 

But the Word " circonstances^^ so frequently used by 
Lamarck for the conditions of an animal's existence, 
containa, by implication, the idea of animais whteh aAafl 
exist or not according as they fuîfil tkose conditions or fa3 
io fulJU them. Conditions of existence are conditions 
which something capable of esisting muât fulfil if it 
would Gxist at ail, and nothing ia â condition of an 
onimal's existence which that anima! need not comply 
with and may yet continue to exist. Again, the words 
" animais " and " plants " comprehend the îdeas of 
"fit," "fitter," and "flttest," "unfit," "uafitter," and 
" unfittest " for certain conditions, for we know of no 
animais or plants in which we do not observe degrees 
of fitness or unfitness for their " eirconsiances" or en- 
vironment, or conditions of existence. 

The use, therefore, of the term "conditions of exi8^ 
ence" is sufBcient to show that the person using it 
intends to imply that thoae animais and plants will live 
longeât (or survive) and thrive beat which are best able 
to fulfil those conditions. Henco it impliea neither 
more nor less than what is implied by the words 
"struggle for existence, with conséquent aurvival of 
the fittest" — that is to say^ if we hold the compljing 
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with any condition of life to which diffîeulty is attached 
to be part of " the atrugglo " for life, auJ tbis we 
should certaioly do. 

The words " conditiona of existence " may thua be Tised 
instead of the " atmggle for existence with conséquent 
survival of the fitteat," for as tbey cannot imply any 
Jess than the "atniggle, &&," when tbey are set out 
in fui], and without suppression, so neither do they 
imply more ; for nothing is a condition of existeoee, in 
80 fat as its power of effecling tlie modification of any 
animal is concemed, which does not also involve more 
or less difBcuIty or atruggle ; for if there is no difficulty 
or struggle there will be nothing to bring about change 
of habit, and hence of structure. Tbis identity of 
meaning may be also seen if we call to mind that the 
conditions of existence can be only a synouym for "the 
conditions of continuing to live," and " the conditions of 
continuing to live " a synonym for " the conditions of 
continuing to live a longer tîme," and " the conditiona 
of continuing to live a longer tinae," for " the conditiona 
of Burvival," and "the conditions of snrvival," for "the 
survival of the fittest," inasniuch as the being fittest is 
the condition of being the longest survivor. 

But we hâve already seen that " the survival of the 
fittest," is, according to Mr. Darwin, a synonym for 
" natural aelecticHi " ; hence it follows that " the con- 
ditions of existence" imply neither more nor less than 
what ia implied by " notural sélection " when tliis ex- 
pression is properly explained, and may be used instead 
of it ; so that when Mr. Darwin says that " natural 
sélection " is the main but not exclusive means of modi- 
2 4. 
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ficatioD, he mnst mean, conaciously or uDconscîoasly, 
that " tbe conditions of existence " are the main bnt 
not exclusive means of modification. But tbia is only 
falling in with " the views and erroneous grounds of 
opinion," as Mr. Darwin briefly calla them, of Laraarcic 
himself; a fact which Mr. Darwin's readers would hâve 
seen more readily if Le had kept to tbe use of the words 
" Burvival of tlie fittost " instead of " natural sélection." 
Of ihat expression Mr. Darwin says " tiiat it is "more 
accurate " than natural sélection, but naively adds, 
"and sometimes equally convenient." 

I hâve Baid that tbere is a practieal identity of 
meaning between ''natural sélection" and "the con- 
ditions of existence," wken both expressions are folly 
extencled. 1 say this, however, without préjudice to 
my rigbt of maintaining tbat, as tlie two expreseiont 
actually stand, tbe one is accurate, liicid, and calciUated 
to keep the tbread of tbe argument well in sigbt of 
the reader, wbile tbe other is iuaccurate, always, if I 
may say so, less conveuient, as being always liahle lo 
lead tbe reader astray. Nor sbould it be lost sight of 
tbat Lamarck and Dr. Eraamus Darwin maintain that 
species and gênera hâve arisen heeause animala «an 
fasliion ihemselves inio accord mth their conditiouB, ao 
tbat, aa Lamarck is so continually insisting, the acti(m 
of tbe conditions is indirect only — cbanged use and 
disuse being tbe direct causes; while, accordiug to Mr. 
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seen, 
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it is natural sélection itaelf (wbicb, as we hâve 
.8 but anotber way of saying conditions of existence) 
is tbe most important means of modiflcation, 
Origin af Bpeaies,' p. i9. 
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Tiie identity of meaniDg above insisted on was, on 
the face of it, almost as obscure as that between 
" evêque and bisliop." Yet we inow that " evéque " ia 
" epiac " and " bîshop " " pÏBCop," and that " episcopus " 
ia the Latin for bishop; the words, therefore, are really 
one and the same, in spîte of the différence in their 
appearance. I think I can ahow, moreover, that Mr. 
Darwin himself holds natural sélection and the con- 
ditions of existence to be one and the aame thing. 
For he writes, " in one sensé," and it is hard to see any 
sensé but one in wLat follows, " the conditions of life 
may be said not only to cause vaiiability " (so that hère 
Mr. Darwin appeara to support Lamarck's main thests) 
" either directly or indirectly, but likewise to include 
natural sélection ; for the conditions détermine wbether 
thia or that variety shall survive." * But later on we 
find that " the expression of conditions of existence, ao 
often insisted upon by tiie illustrioua Cuvier" (and 
surely alao by the illustrious La,marck, though he calls 
them " circonstances ") " ia fully embraced by the prio- 
ciple of natural sélection." | So we see that the con- 
ditions of life " include " natural sélection, and yet the 
conditions of existence " are fully embraced by " natural 
sélection, which, I take it, is an enîgmatic way of saying 
that theyare oue and the same tbing, for it is not until 
two bodies absolutely coincide and occupy the same 
space that the one can be said both to include and to 
be embraced by the other. 

The difficulty, again, of understanding Mr. Darwin's 
meaning is enhanced by his repeatedly writing o) 
• ' Origin of Speciea,' p. 107. | Ibiil. p. ICG. 

2 ^ ^ 
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" iiatural sélection," or tte faot that tbe fittest survive 
in tlie stniggle for esistence, as though it were the 
sanoe thing as "évolution" or the descent, through the 
accumulation of amall modificatious in m an y successive 
générations, of one species from another and différent 
one. In the concluding aud recapituiatory chapter of 
the ' Origin of Species,' he writes : — 

" Turning to geographical distribution, the difficulties 
encouut«red on ilie iheory of descent idth modificatîm 
are serious enough;"* and in thenext paragraph, "As, 
according to the tkeory of milural sehciiati, &e." tlie 
context showing tbat in each case descent with modi- 
ficaticm is intended. 

Âgain : — 

" On the theory of the naiurcU sélection of successÎTe, 
slight, but profitable, modificationa," î that is to say, on 
the theory of the survival of the fittest; while on the 
next page we find " the theory of deseeni with modiji- 
eation," and " the principJe of naturaî sélection," used 
as though they were conrertible terms. 

Again i — 

" The existence of closely alHed or représentative 
species in any two areas implies, on the theory of 
descent with modification, tÈc. ;" J and, in the next para- 
graph, "tlie theory ofnatural sélection, with its contin- 
gencies of extinction and divergence of character," ÎB 
substituted ae though the two expressions were iden- 
tical. 

This ia calculated to mislead. Independently of thr 

fact that "natural sélection," or "the survival of the 

• • OrigiQ of Speeiea," p. 406. t ^^i^- P 'HG- I Ibld. p. 419. 
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fitteet," is in no sensé a theory, but simply an obaerved 
fact, yet even if the words be allowed to stand for 
" deacent witb modification by means of natural aelec- 
tion," it ÎB still misleading to write as tbougb tiiis were 
synonymoUB witb " tbe theory of évolution," or " the 
tbeory of deacent witb modification." To do tliis 
prevents tbe reader from bearing lu mind tbat the 
" évolution by meaua of tbe circumstance-suiting power 
of plants and animais " as advanced by t!ie earlier 
evolutionists ; and " évolution by means of lucky 
accidents" with comparative! y little circumstance- 
suiting power, are two very différent tbings, of which 
the one may be tnie and the otber untrue. It leads the 
reader to forget tbat évolution by no means stands or 
falls witb évolution by means of natural sélection, and 
makes him tbink tbat if be accepta évolution at ail, he 
ia bound to Mr. Darwin's view of it, Hence, wben be 
falls in ivith scch writers as Profesaor Mivart and the 
Rev. J, J. Murphy, who ahow, and very plainly, that tbe 
survival of the fittest, unsup plein en ted by something 
whicb shall give a delinite aim to the variations which 
succesaively occur, fails to account for the coadaptations 
of need and structure, he imagines that évolution bas 
mueh less to say for itself than it really bas. If Mr. 
Darwin, instead of taking the line whicb he bas 
thougbt fit to adopt towards Buffon, Dr. Eraamus 
Darwin, Lamarek, and tbe author of tbe 'Vestiges,' 
had ahown us what thèse raen taught, wliy tbey taught 
it, wherein they were wrong, aad how Le preposed to 
set them rîgbt, he wouid bave takcn a course at once 
more agreeable witb ordinary practice, and more likely 
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to clear mieconception from his own mind and from 
those of hia readers. 

Mr. Darwin says," " it is easy to hide our ignoraDce 
tmder such expreaaions as ' the plan of création ' and 
' unity of design.' " Surely, also, it ia eaey to bide want 
of précision of thought, and fhe absence of any fanda- 
mental difFetRnre between his own main conclusion and 
that of Dr. Darwin and Lamarek whom he condemna, 
under tlie term "natural «élection." 

I assure the reader that I find the taak of forming a 
clear, well-deâned conception of Mr. Darwin'a meaning, 
as expressed in his 'Origin of Speeies,' comparable 
only to that of oiie who has to act on the ad vice of a 
iawyer who has obscured the main issue as lar as he can, 
and whose chief aim has been to make as many loop- 
holes aB possible for himself to escape throngh in case 
of his being called to account. Or, again, to that of 
one who has to construe an Act of Parliament which 
waa originally fraraed so as to throw dust in the eves 
of those who would oppose the measnre, and which, 
having beeu sinca foiind unworkable, has had clauses 
repealed and inserted up and down it, till it is in an 
inextricable tangle of confusion and contradiction. 

As an example of my meaning, I will quote a passage 
to which I called attention in 'Life and Habit.' It 
runs: — 

" In the earlier éditions of this work I nndeirated, as 

now seems probable, the frequeney and importance of 

modifications due to spontaneous variability, But it 

is impossible to attribute to (his cause" (i. e. spou' 

• ' Origin of Speciea,' p. 422. 
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taneous variability, wbich is itself only an expreseioa 
for unkEowi). causes) " the innumerable stmcturea whicli 
are so well adapted to the habits of life of each Bpecies. 
I eau no more believe in ihia " (i. e. that the innumer- 
able atmcturea, &c., can be due to unknown causes) 
'* than that the well adapted form of a racehorae or 
greybound, wbich, before the principle of sélection by 
man was well nnderstood, excited so much surprise in 
the minds of the older naturalists, can thua " (i. e. by 
attributing them to unJtnown causes) " be explained." * 

This amoiints to sayiug that unknown causes can do 
80 much, but cannot do so much more. On this pas- 
sage I wrote, in ' Life and Habit ' : — 

" It is impossible to believe that, after yeare of re- 
flection upon his subject, ïlr. Darwin abould bave writ- 
ten as above, especially in sucb a place, if his mind was 
clear about bis own position. Immediateiy after the 
admission of a certain amount of miscalcnlation there 
cornes a more or less exculpatory sentence, which 
sounds so right that ninety-nine people ont of a hun- 
dred would walk through it, «nless led by some exi- 
genoy of their own position to examine it closely, but 
which yet, upon examination, proves to be aa nearly 
meaningless as a sentence can be." t 

No one, to my knowledge, bas impugned the justice 
of this criticisra, and I may say that further study 
of Mr. Darwin's worts bas only strengthened my con- 
viction of the confusion and inaecuracy of tbought, 
whieii detracts so greatly from their value. 
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80 little is ît generally understood that " évolution " 
and what ia ealled " Darwiniam " convey indeed the 
eame main conclusion, but that this conclusion bas been 
reaehed by two distinct roada, one of which is impreg- 
nable, wliile the otber haa already fitllen into the hands 
of the enemy, that in tlie last November number of 
the ' Nineteenth Centiiry ' Profeesor Tyndall, wbile re- 
ferring to descent with modification or évolution, speaks 
of it as though it were one and inséparable from Mr. 
Darwin's theory that it haa corne about maînly by 
means of natural sélection, He writes : — 

"Darwin's tlieonj, aa pointed ont nine or ten years 
ago by Helmholtz and Hooker, waa then exactly ia this 
condition of gro\¥th; and Iiad they to speak of the 
Buhject to-day they would be able to announce an 
enormouB strengtheniug of the theoretic fibre. Fissuies 
in continuity which then exisled, and which left little 
hope of being ever spaimed, hâve been since bridged 
over, Eo that the further tlie theory is tested the more 
fully doea it harmonize with progressive experi^ice 
and discovery. We shall never probably fiU ail the 
gapB ; but thÎB will not prevent a profound belief in 
the truth of the theory from taking root in the gênerai 
mind. Much less wîU it justifya total déniai of the 
theory. The man of science, who assumes in such a 
case the position of a denier, ia soie to be stranded and 
isola ted." 

This ÎB in the true veîn of the professïonal and 
orthodox acientist; of that new ortliodoxy which is 
clamouring for endowment, and which would step into 
tlie Pope's shoes to-morrow, if we would only let it. If 
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Professer Tyndall means that those who deny évolution 
will find themselves presently in a very small minority, 
I agrée with him; but if he means that évolution 
is Mr. Darwin's theory, and that he who rejects what 
Mr. Darwin ealls '* the theory of natural sélection " will 
find himself stranded, his assertion will pass muster 
with those only who know little of the history and 
literature of évolution. 
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CHAPTER XSL 

MK. DAEWIh's DEFENCE OP THE EXPEESSION, NATCHAL 

SELECTION — PR0FE8SOR MIVART AND NATOEAL 
BELECTION. 



So important is it tliat we should corne to a clear under- 
standing upon the positions taken by Mr. Darwin and 
Lamarek respectively, that at tbe risk cl' wearying the 
reader I will eudeavour to exliauat this subject hère, 
In order to do so, I will follow Mr. Darwin's answer to 
those wlio hâve objected to the expression, *' natural 
sélection." 

Mr. Darwin says : — 

" Several writers hâve misappreheoded or objected 
to the term 'natural sélection.' Some hâve even 
iraagined that natural sélection induces variability."* 

And small wonder if they hâve ; but those who bave 
fallen into this error are hardly worth considering. 
Tbe true complaint is that Mr. Darwin haa too often 
written of " natural sélection " as thongb it does 
induce variabîlity, and that his language coneeming it 
is so confusing that the reader is not helped to see 
that it really cornes to nothing but a cloak of différence 
from his predecessors, under whicb there lurka a cob- 
• ' Origiu of Spccies,' p. C2. 
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cealed identity of opinion as to the main facts. The 
reader ia thus !ed to look upon it as something positive 
and spécial, and, in spite of Mr. Darwin'a disclaimer, to 
think of it as an actively efficient cause. 

Few will deny that tiiia complaint ia a just ( 
tbat ninety-nine ont of a hundred readera of average 
intelligence, if aaked, after reading JTr. Darwin's 
' Origin of Species,' what was the most important cause 
of modification, would anewer " natural sélection," 
Let the same readers hâve read the ' Zoonomia ' of 
Dr. Erasmus Darwin, or the 'Philosophie Zoologique' 
of Lamarck, and they would at once reply, " the wishea 
of an animal or plant, as varyiug with its varying con- 
ditions," or more briefly, " sensé of need." 

" Whereas," continues Mr. Darwin, " it " (natural 
sélection) " impliea only tbe préservation of such varia- 
tions as arise, and are bénéficiai to the being under its 
conditions of life. No one objecta to ngriculturists 
speaking of the potent effects of man's sélection." 

Of course not ; for there is an actual créature mani 
who actually does sélect with a set purpose in order to 
produce such and such a resuit, which resuit he pre- 
sently producea. 

" And in this case the individual différences given 
by nature, which mau for eome object sélects, must 
first ocQur." 

Thia showa that the complaint has already reatihed 
Mr. Darwin, that in not showing us how " the indivi- 
dual différences flrst occnr," he ia really leaving as 
absolnteîy in the dark as to tbe cause of ail modification 
— giviug us an ' Origin of Species' with " the origin " eut 
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out ; but I do uot think that any reader who bas not 
been eompelled to go aomewhat deeply into the ques- 
tion would find out that this is the real giat of tho 
objection which Mr. Darwin îb appearing to combat. 
A gênerai impreasion ïb left upon the reader that some 
very foolish objectors are being put to ailence, that Mr. 
Darwin ia the most candid literary opponect in the 
world, and as just as Ariatides liimself; but if the 
uoaasisted reader will croaa-question himaelf what it ia 
ail about, I ahall be mucli surprised if he is ready with 
bis answer. 

" Othera " — to résume our criticism on Mr. Darwin'a 
defence — " bave objected that the term implies con- 
Hcious choice in the animala which become modifled, 
and it has been even urged that as plants hâve no voli- 
lion, natural sélection is not applicable to them ! " 

Thia — unfortunately — -must hâve been the objection 
of a slovenly, or ivilfully misapprebending reader, 
aud ^vas unworthy of serioua notice. But its intro- 
duction hère tends to draw the reader from the true 
ground of complaint, which is that at the end of Mt. 
Darwin's book we stand much in the aame place as we 
did when we started, as regards any kuowledge of what 
J8 the " origin of species." 

" In the literal sensé of the word, no doubt, nataral 
sélection is a falae term." 

Then wby use it when another, and, by Mr. Darwin's 
own admission, a "more accurate" one is to hand in 
" the survival of the fittest " ? * This term is not appre- 
ciably longer than natural aeleetion. Mr. Darwin may 
' ' Origin of SpeciCB,' p. 49. 
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say, indeed, that it ia "sometimeg" as convenient a 
term aa natural sélection ; but the kind of men who 
exercise permanent effect upon the opiniona of other 
people will bîd such a passage as this stand aside some- 
wbat sternly. If a term is not oppreciably longer than 
aoother, and if at the same time it more accurately 
expresses the idea whicb ia intended to be eonveyed, it 
ia not sometimes only, hut alwaya, more convenient, and 
Bhould immediately be subatituted for the lésa accurate 
one. 

No one complains of the use of what is, strictly 
speaking, an inaficurate expression, when it ia never- 
theless the best that we can get. It may be doubted 
■whether there is any such thing possible as a perfectly 
accurate expression. AU words that are not simply 
names of thinga are apt to turn ont little else than com- 
pendious false analogies; but we hâve a right to 
complain when a writer tolla us that he is using a leaa 
accurate expression when a more accurate one is ready 
to his hand. Hence, when Mr. Darwin continues, " Wlio 
ever ohjected to chemists speaking of the élective affi- 
nities of fhe varions éléments ? and yet an acid cannot 
strictly be aaid to elect the base with which it by 
préférence combines," he ia beside the mark, Chemista 
do not speak of " élective affinitîes " in spite of there 
being a more accurate and not appreciably longer ex- 
pression at their disposai 

"It haa been said," continues Mr. Darwin, "thati 
speak of natural sélection as an active power or deity. 
Eut who objecta to an author speaking of the attraction 
of gravity? Everyone knows what ia meant and ira- 
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plied by sucli metaphorical expressions, and they are 
almost necessary for brevity." 

Mr. Darwin certainly does speak of nataral sélection 
" acting," " acpumulating," " opei-ating " ; and if " every- 
one bnew what was meant and implied by this meta- 
pliorical expression," as they now do, or think they do, 
in the case of the attraction of gravity, tliere mïght be 
lesB ground of complaint ; but the expression was known 
to very few at the time Mr. Darwin introduced it, aad 
was used with so mnch anabiguity, and with bo little to 
protect the reader from falling into the error of suppos- 
ing that it was the cause of the modifications wbich we 
see around us, that we liad a just right to complais, 
even in the first instance ; much more should we do ao 
on the score of the rétention of the expression when a 
more accnrate one had been found. 

If the " aurrival of the flttest " had been used, to 
the total excision of " natural sélection " from every 
page in Mr. Darwin's book — it would bave been easily 
Been that " the survival of the fittest " ia no more a cause 
of modification, and henee can give no more explanation 
concerning tlie origin of species, than tlie fact of a number 
of competitors in a race l'ailing to run the whole course, 
or to run it as quickly as the winner, can explain how 
the winner came to hâve good legs and longs. Accord- 
ing to Lamarck, the winner will bave got thèse by 
means of sensé of need, and conséquent practice and 
training, on bis own part, and on that of his forefathers: 
according to Mr. Darwin, the " most important means " 
of his getting them is hia " happening " to be born with 
them, coupled with the fact that his uncles and aunts for 
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niany générations conid not rua so well aa hia anceatorB 
in the direct line. But can the fact of his uncles and 
aunts ninning less well than inis fathers and mott 
be a means of his fathers and mothera coming to run 
heUer than they used to fvn 1 

If the reader will bear in mind the idea of the runnera 
in a race, it will help him to see the point at isane 
between Mr. Darwin and Lamarcb. Perhaps alao the 
double meaniog of the word race, as expresaing equally 
a breed and a compétition, may not be wiioUy with- 
out significance. What we want to be told is, not that 
a runner will win the prize if be can run " ever auch a 
little " faster than hia fellowa — we know thia — but by 
what proceas he cornes to be able to run erer auch a 
littie faater. 

" So, again," continnea Mr. Darwin, " it is difficult to 
avoid peraonifying nature, but I mean by nature oiily 
the aggregate action and product of many natuial 
laws, and by laws the séquence of events as aacertained 
by us." 

This, again, ia raiaing up a dead man in order to 
knock him down. Nature haa been personified for more 
than two thousand yeara, and every one understands 
that nature ia no more really a woman than hope or 
juslice, or than God is like the pictures of the mediœval 
paiutera; no one whoae objection was worth notice 
could hâve objected to the peraonification of nature. 

Mr. Darwin eoncludea : — 

" With a little familiarity, sach auperfioial objections 
will be forgotten," * 

• ' Origin of Specica,' ji. 03. 



As a matter of fact, I do not eee any greater ten- 
dency to acquiesce in Mr. Darwin'a claim on behalf of 
Datural selectioa tlian tiiere was a few years ago, but 
on the contrary, that discontent ie daily growing, To 
say nothing of the Kev. J. J. Murphy and Professor 
Mivart, the late Mr. G. H. Lewea did not find tlie objec- 
tion a auperficial one, nor yet did he find it disappeai 
" with a littie familiarity " ; on tlie contrary, the more 
familiar he became with it the less he appeared to like 
it, I may even go, without fear, ao far as to say that 
any writer who now uses the expression " natiiral 
sélection," writes hini.^elf down thereby as behiiid the 
âge, It ÎB with great pleasure that I observe Mr. 
Francis Darwin in bis récent lecture ■ to hâve kept 
clear of it altogether, and to hâve made use of no ex- 
pression, and advocated no doctrine to whieb eîther 
Dr. Erasmua Darwin or Ijamarck would not hâve readily 
aasented. I think I may affirm confidently that a few 
years ago any such lecture would hâve contained re- 
peated référence to Natural Sélection, For my own 
part I know of few passages in any tbeological writer 
which please me less than the one wliich I bave above 
foUowed sentence by sentence. I know of few whiet 
should better serve to show us the sort of danger we 
should run if we were to let men of science get the 
upper hand of us. 

Natural Sélection, then, is only another way at 

saying " Nature." Mr. Darwin seems to be aware of 

this when he writes, " Nature, if I may be allowed to 

peraonify the natural préservation or survival of the 

• 'Nfttore,' MRioh 14 and 21. 187a 
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fittest." And a^ain, at the bottom of the same page, 
"It may metaphorirally be eaîd that i\.aluriû selecUon 
î8 daily and hourly scrtitinizing tliroughout the world 
the sliglitest variations."* It may be metaphorically 
said that Nature ia daily and hourly scrutinizing, but 
it cannot be said consistently witli any right use of 
words, metapborical or otherwiee, that natural sélection 
scrutinizes, unlesa natural sélection be merely a some- 
what cumbrous synonym for Nature. When, therefore, 
Mr. Darwin says that natural aelection ia the "most 
important, but not the exclusive meaus " whereby any 
modification bas been effected, be is really saying that 
Nature is the most important means of modification — 
which ifi only another way of telliug us that variation 
causes variations, and is ail very true as far as it goes, 

I did not read Profesaor Mivart's 'Lessons from 
Nature,' untîl I had written ail my onu criticism on 
Mr, Danvin's position. From that work, however, I 
now quote the foliowing : — 

"It cannot theu be contested that the far-famed 
' Origin of Speciea ' that, namety, by ' Natural Sélec- 
tion ' bas been repudiated in fact, thongh not expressly, 
even by its own autbor. This circumstance, which is 
aimply undeniable, might dispense us from any further 
considération of the hypotheais itselt^ Eut the " con- 
spiracy of silence," which bas accompanied the répudi- 
ation tends to lead the unthinking many to suppose 
that the same importance still attaches to it as at firat. 
On this account it may be well to ask the question, 
what, after oU, ia ' Natural Sélection ' ? 
" ' Origin of Speciea,' p. 65. 
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" The aiiswer may seem aurpriaing to some, but it is 
noue the lesB true, that ' Nattiral Sélection ' îs sîmply 
Eotliiiig. It ia an apparently positive name for a 
really négative effect, and is therefore an eminentlf 
misleading term. Ey ' Naturat Sélection ' ia meant 
tbe resuit of ail the destructive ageneies of Natnre, 
destructive to individuals and to races by destroyiug 
their lives or their povçera of propagation. Evideutly. 
the cause of the distinction of species (supposing such 
distinction to be brought about in uatural génération) 
mtist he that whieh muses variation, and variation in one 
determinate diredion in at least severaî individwiii 
sirmdtaneousîy." I sbould like to bave added Lere tlie 
words " and duriug many successive générations," but 
they wiU go very aufficiently witbout saying. 

" At the same time," continues Profeasor Mivart, "it 
is ireely conceded tkat the destructive ageneies in 
nature do succeed in preventing the perpétuation of 
monstrous, abortive, and feeble attempts at the per- 
formance of the evolutionary process, tbat they rapidly 
remove antécédent forms when new ones are evolved 
more in harmony with surrounding conditions, and that 
their action résulta in the formation of new characters 
when thèse bave once attained sufScient eompleteness 
to be of real utiiity to their possessor. 

" Continued reflection, and five years further poude^ 
ing OTer the problema of spécifie oiigin bave more and 
more convinced me ihat the conception, that the 
origin of ail species ' man încluded ' ia due simply to 
conditions which are (to use Mr. Darwin's own words] 
'strictly accidentulj' is a conception utterly irrational" 
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" With regard to ths conception as now put forward 
by Mr. Darwin, I cannot truly characterize it but by 
an epithet wliich I employ only with much reluctance. 
I weîgh my words and hâve présent to my mind the 
many distinguiahed naturalists who hâve accepted the 
notion, and yet I caanot hesitate to eall it a 'puerUe 



4 



I am afraid I cannot go with Profesaor Mivart fartiier 
than this point, though I hare a strong feeling as though 
his conclusion is true, that " the material iiniverse is 
always and every where sustained and directed by an in- 
finité cause, for which to us the word mind is the leaat 
inadéquate and misleading syuibol." But I f'eel that 
any attempt to deal with auch a question ia going far 
beyond that sphère in whieh man's powera may be at 
pi-esent employed with advantage, I trust, therefore, 
that I may never try to verify it, and am indiffèrent 
whether it is correct or not. 

A gain, I should probably differ from Professor 
Mivart iu finding this mind inséparable from tlie 
material universe in which we Hve and move. So that 
I could neither conceive of such a mind iufluencing 
and directing the nuiverse from a point as it were out- 
side the universe îtself, nor yet of a universe in any 
présent or paat stage as existing without there being 
présent — or baving been presen.t — in ita eveiy particle 
something for whieh mind should be the leaat inadé- 
quate and misleading symbol. 

As regards Professor Mivart'a denunciatioDS of 
• ' LcaaoQB fiom Nature,' i:. 300. 



372^ EVOLUTION, OLD AND NEW. 

natural sélection, I hâve only one fault to find with 
them, namely, that they do not speak out with sufiScient 
bluntuess. The difiBculty of showing the fallacy of Mr. 
Darwin's position, is the difficulty of grasping a wîU-o'- 
the-wisp. A concluding example will put thîs clearly 
before the reader, and at the same time serve to illus- 
trate the most tangible feature of diflferenee between 
Mr. Darwin and Laraarck. 



\ 
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CHAPTER XXII. 



THE OASB OP THE MADEIRA BEETLES AS ILLCSTEATING 
THE DIFFERENCE BETWEBN THE ETOLOTION OP 
LAMABCK AND OP MB. CHARLES DABWIN — CON- 
CLUSION. 

An island of no very great estent is surrounded by a 
sea whicli cuts it off for many milea from the netirest 
land. It lies a good deal expoeed to wiflds, 80 that the 
beetles wbich live upon it are in continuai danger of 
being blown ont to sea if they fly during the hours and 
seaaons when the wind is blowing. It is found tliat 
an «nusually large proportion of the beetles inhabit- 
ing tliis island are either withont wings or hâve their 
wings in a nseleas and merely rudiment-ary state ; and 
that a large number of kinds which are very c 
on the nearest mainland, but which are compelled to use 
their winga in seeking their food, are hère entirely 
wanting. It is alao observed that the beetles on this 
island generally lie much concealed until the wind lulls 
and the sun shinea. Thèse are the facts ; let us now see 
how Lamarck would treat them. 

Lamarck would say that the beetles once being on 
this island it became one of tbe conditions of their 
existence that they should not get blown ont to sea. 
For once blown ont to sea, they would be quite certain 
to be drowned. Beetles, when tlie-j fl.^ , g,eû.eîïStj ft.-^ ^ot 



Bome purpose, and do not like having that porpose 
interfered with by sometbing which can carry them all- 
whitbera, wbether tbey like it or no. If they are flying 
and find tlie wind taking them in a wrong direction, ar 
aeaward — wbich tbey know will be fatal to them— 
tbey atop flying aa soon as may be, and alight on terra 
firina. But if the wiad is very prévalent the beetles 
can find but little opportunity for flying at ail : they 
will therefore lie quiet ail day and do as beat tbey can 
to get tbeir living on foot instead of on the wing. 
There will thus be a long-continued disuse of winga, 
and this wiil gradually diminiab the development <rf 
the wings themaelves, till after a auffîcient nmnber of 
générations thèse will either diaappear altogether, at 
be seen in a nidimentary condition only. For eaûU 
beetle whicb bas made but little use of its wings will be 
liable to leave offepting with a slightly dlminished wiog;, 
Bome otber drgan which bas been used instead of the wing 
becoming proportionately developed. It ia thus seen 
that the conditions of existence are the indirect cause 
of the wings becoming rndimentary, inasmuch as they 
preclude the beetles from using them ; the disiise 
however on the part of the beetles thernselves ia the 
direct cause. 

New let na see how Mr. Darwin deals with the san» 
case. He writes : — 

" In some cases we might eaaiiy set down to disnae, 
modifications of structure wbich are whoUy or mainif 
due to natural sélection." Tben foUow tbe facta sbont 
the beetles of Madeira, as I bave given them abore. 
While we are teaAvng "Niieia "«ft BsAaTOll'j make 
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minds that the winglessness of the beetlea will prove 
due either wholly, or at any rate mainly, to natural 
sélection, and that though it would be easy to set it 
down to disiiae, yet we must oa no aecount do ao. The 
facta haviag been stated, Mr. Darwin continues : — 
" Thèse several couBideratione make me believe that 
the wingless condition of so many Madeira beetles ia 
mainly due to the action of iiatural sélection," and when 
we go on to the words that immediately follow, " com- 
bined probably with disuse," we are almoat surprised at 
Gndicg that diauee haa bad anything to do with tbe 
matter. We feel a languid wisb to know esactly how 
mnch and in what way it haa entered into the combi- 
natiou ; but we find it diflicult to think the matter out, 
and are g)ad to take it for granted that the part played 
by disuse must be so UDimporlant tliat we need net 
consider it Mr. Darwin contiaues : — 

" For during many successive générations each indi- 
vidual beetle wbich fiew leaat, either from ita winga 
having been ever so little lésa perfectly developed, or 
from indolent habit, will hâve bad the biîst chance of 
aurviïing from not having been blown out to aea ; and 
on the other band those beetles which most readily took 
to flight would oftenest be blown outtoaeaandperisli."* 

So apt are we to believe wliat we are told, when 
it ia told us gravely and with authority, aud when 
there is no statement at hand to contradict it, that 
we fail to see that Mr. Darwin ia ail the time really 
attributiug the wingleasoess of the Madeira beetlee 
either to tbe quâ him unknown causes which bave led 
■ ' Origin of Bpecies,' p. 1.09. 



to the " ever so little less perfect development of 
wing " on the part of tLe beetles that leave ofispriag 
— that is to eay, îb admitting that he can give no 
account of the raatter — or elee to the " indolent habit " 
of the parent beetles which lias led them to disuse their 
wings, and hence gradually to lose them — which is 
neither more nor leaa than the "erroneoue groimds irf 
opinion," and " well-knawn doctrine " of Lamarck, 

For Mr. Darwiii caunot mean that the fact of Bome 
beetles beiiig blown oui to sea ia the most ïmportaDt 
means whereby certain other beettea corne to haïe 
amaller wings — that the Madeira beetles in fact corne 
to hâve sraaller wings mainly because their large 
winged uncles and aunts — go away. 

But if he does not mean this, what becomes of natunl 
Belection ? 

For in thia case we are left exactly where Lamarck 
left n8,and must hold that such beetles as hâve smaller 
wings hâve them because the conditiona of life or "cii- 
cumstancea" in which their parents were placed, ren- 
dered it inconvénient to them to fly, and thus led them 
to leave off uaing their wings. 

Granted, that if there had been nothîng to iaks 
unmodified beetles away, there would hâve been le» 
room and seope for tke modified beetles ; aiso that 
ntimodified beetles would hâve intermixed with the 
modified, and impeded the prevalence of the modi- 
fication. But anythiug else than such removal of 
nnmodiâed individuala would be coutrary to oor 
hypotheeia. The very essence of conditiona of exisl- 
ence is that theie shaU he aomething to takt 
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those which do not comply with the conditions ; if 
there îs Dothing to render such and siicli a course a 
sin6 q-uâ non for life, there is no condition of existence 
in respect of this course, and no modification according 
to Lamarck could foUow, as there would be no cbanged 
distribution of use. 

I think tbat if I were to leave this matter hère 
I should hâve said enougb to mabe tbe reader feel 
that Lamarck's system is direct, intelligible and sufB- 
cient — while Mr. Darwin's is confused and confusing. 
I may however qitote Mr. Darwin bimself as throwing 
bis tbeory about the Madeira beetles on one side in a 
later passage, for be writes : — 

" It is probable that dîsuse has been the main agent in 
rmdering orga/ns rudimentary" or in other words that 
Lamarek was quîte right— nor does one see why if 
disuee is after ail the main agent in rendering an organ 
rudimentary, use should not bave been the main agent 
in developing it — but let that pass, " It (disuse) would 
at first lead," continues Mr. Darwin, " by slow steps to 
tbe more and more complète réduction of a part, until 
at last it became rudimentary — as in the case of the 
eyes of animais inhabiting dark cavems, and of the 
wings of birds inhabiting oceanîc islands, wbich hâve 
seldom been forced by beasta of prey to take fiight, 
and hâve ultimately lost the power of flying. Again, 
an organ useful under certain conditions, might become 
injurions under others, as tvith ihe wings of beetles îiving 
on smaïl and exposed islands ;" * so that the rudimentary 
condition of the Madeira beetles' wings is hère set down 
• ■ Origin of Speoies, p. 401. 




oa maiiily due to (lieuse — wliile above we find it maisly 
due tonatural sélection — I ahould say tbat immediatelj 
after the word " islaiicis " just quoted, Mr. Darwin adds 
"and in tliis case natural sélection will Iiave aided in 
reducing the organ, iintîl it waa rendered harmleBS and 
rudimentaty," but thia is Mr. Darwin's manner, and 
must go for what it is wortli. 

How refreshing to tum to the simple atraightforward 
language of Lamarck. 

" Long continued dieuse," he writes, " in consé- 
quence of the habita which an animal haa coutracted, 
grudiially reducea an organ, and leads to its final 
disappearance. , . . 

" Eyes placed in the head form an eascntial part of 
that plan on which we observe ail Yertebrate organisos 
to be constructed. Nevertheleas tlie mole which oses 
ita vision vety little, has eyes which are only very small 
and hardiy apparent. 

"The aspalax of Olivier, whieh lives underground 
iike the mole, and exposes itaelf even less than the 
mole to the light of day, has wholly lost tbe use of 
ita aiglit, nor does it retain more than mère traces of 
visnal orgaus, thèse traces agaiu being hiddeu under 
the skin and under certain other parts which cover 
them up and leave not even the smallest access to the 
light. The Proteus, au aquatic reptile akin to the 
Salamander and living in deep and obscure cavities 
under water, haa, llke the aspalax, no longer anything 
but traces of eyes remaining — traces which are agi 
eut ire ly hidden and covered up,* 
" The following considération should be décisive, 
• ■ Phil, Zool.,' tom, i. p. 242. 
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"Light caunot penetrate everywhere, and as a 
conséquence, animais whicîi live habitually in places 
which it cannot reach, do not hâve an opportunity of 
UBÎng eyes, even though they hâve got theni ; but 
animais which form part of a System of organization 
which comprises eyes as an invariable rule among itfi 
organs,must hâve hiid eyes originally. Since tbenwefind 
among thèse animais some which hâve lost their eyes, 
, and which hâve only concealed traces of thèse organs, 
it ia évident that the impoverishment, and even disap- 
pearance of the organs in question, must be the effect 
of long-continued disuse. 

"A proof of tbis is to be found in the fact that the 
organ of hearing ie neverinlikecase with that of sight; 
we always flnd it in animais of whoae System of organi- 
zation hearing is a component part ; and for the follow- 
ing reasoD, namely, that sound, which is the effect of 
vibration upon the ear, can penetrate everywhere, and 
pasB through even massive intermediate bodies. Any 
animal, therefore, with an organic syetem of which the 
ear is an essential part, can alwuys fiiid a use for ite 
ears, no matter where it inhabits. We never, therefore, 
corne upon mdimentary ears among the vertebrata, 
and when, going down the seale of life lower tban the 
vertebrata, we come to a point at which the ear is no 
longer to be found ; we never come upon eara again 
in auy lower class. 

" Kot 80 with the organ of sight : we see tbis organ 
disappear, reappear, and disappear again with the poa- 
sibility or impossibility of using eyes on the part of the 
créature it^elf.* 

• ' PhiL Zûol..' tom. i- ç. VA. 
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" The great development of mantle in the aceplialons 
molluscs bas rendered ejes, and even a head, entirely 
uselesa to them. Thèse organa, though belonging to 
the type of the organism, and by rights incliided in ît, 
hâve had to disappear and become annibilated owing 
to continued defaalt of use. 

" Many ioBects whîcb, by the analogy of their order 
and even genus, should bave wings, hâve neverthelees 
loat them more or lesB completely throngh disuee. A 
number of coleoptera, orthoptera, hymenoptera, and 
hemiptera give us esaniples, the habits of thèse animaLi 
never leading them to use their wings." ■ 

I will hère bring this présent volume to a conclusion, 
hopîng, however, to return to the same subject shortly, 
but to that part of it whicb beara upon longevîty and 
the phenomena of old âge. In ' Life and Habit ' I 
pointed out that if differentiations of structure and 
instinct are considered as due to the différent désires 
under différent circumstances of an organism, which 
must be regarded as a single créature, though ite 
development has extended over millions of yeare, and 
which 18 guided mainly by habit and memory ontàl 
aome disturbing cause compels invention; then the 
longevity of each génération or stage of this organism 
should dépend upon the lateneas of the average âge of 
reproduction in each génération ; so that an organism 
(uaing the word in ita usual siguîQcation) which dîd not 
upon the average begin to reproduce itself till ït n 
• 'Phil. Zool.,' tom. i. p. 2i5. 
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twenty, should be longer liyed than one that on the 
average begins ta reproduce itaelf at a yearold. I also 
maintained that tlie phenometia of old âge sbould be 
referred to failure of memory on the part of the or- 
ganisna, whicb in the embryonïc stagea, infancy, youth, 
and early manhood, leana upon the memory of what 
it did when it was in the persons of its ancestors ; 
in middle iife, carriea its action onward by means of 
the impetus, already received, and by the force of 
habit ; and in old âge becomes puzzled, baving no ex- 
périence of any past existence at seventy-flve, we will 
say, to guide it, and therefore forgettiug itself more 
and more completely till it dies. I bope to exteod thia, 
and to bring forward arguments in support of it in a 
future work. 

Of tbe importance of the theory put forward in ' Life 
and Habit' — I ara daily more and more convinced. 
Unless we admît oneness of personality between parents 
and offspring, memory of the ofteu repeated facta of 
past existences, tbe latency of that memory until it is 
rekindled by the présence of the associated ideas, or of 
a sufilcient number of them, and tbe far-reaching con- 
séquences of the unconsciousness which résulta from 
habituai action, évolution doea not greatly add to our 
knowledge aa to how we shall live hère to the beat 
advantage. Add thèse considerationa, and its value as 
a guide becomes immediately apparent ; a new ligbt is 
pouied upon a hundred problème of tbe greatest deli- 
caey and diiBculty. Not the least interesting of thèse 
is the graduai estenaion of human longevîty — an exten- 
sion, however, whicb cannot be effected till many 
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many générations as yet unborn hâve come aJid gone. 
There is nothing, howeyer, to prevent man's becoming 
as long lîved as the oak if he will persevei-e for many 
gflBerations in the steps whicli ean alone lead to tlùs 
resTilt Another iuteresting achievement which shoold 
te more quiekly attaiuable, though still not in our own 
time, is the earlier maturity of those animais whose 
rapid maturity is an advantage to us, but whose 
longe vity is not to our purpose. 

The question— Evolution or Direct Création of ail 
apeciea? — hasbeen settled in favour of Evolution. A 
hardly lésa iuteresting and important hattle bas now to 
be fought over the question whether we are to accept 
the évolution of the fouudera of the theory — witb the 
adjuncts hinted ut by Dr. Darwin and Mr. Matthew-, and 
insisted on, so far as I can gathei-,by Professor Hering and 
myself — or tlie évolution of Mr. Darwin, which dénies 
the purposivenesB or teleology inhérent in évolution as 
first propounded, I am assured that sueh of my readera 
as I can persuade to prefer the old évolution to the 
new will hâve but little reason to regret their pré- 
férence. 

P.S. — As thèse sheets leave my handa, my attention 
is called to a review of Professor Haeekel's ' Evolution 
of Man,' by Mr. A. K. Wallace, in the ' Acarlemy ' for 
April 12, 1879. " Professor Haeckel maintains," saya 
Mr. Wallace, " ihai the draggle for eœistenee in nature 
euolves new forms wiiliouf design, jusi as the wiU of man 
producea new varieiiea in euUivation with design." m 
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maintain ia préférence wïth the older evolutionists, 
that ia conséquence of change \a the conditions of 
their existence, organisms design new forma for tkem- 
selves, and caiTy thoae designs oui in additions to, and 
■modifications of, their own bodies. 

"The science of rudimentary organs," continues 
Mr. Wallace, "which Haeckel terras ' djsteleology, or 
the doctrine of purposelessuess,' is hère discuased, and 
a number of interesting examplea are giveu, the con- 
clusion being that they prove the oiechanical or moniatic 
conception of the origin of organisnis to be correct, and 
the idea of any 'all-wise créative plan an ancient 
fable." " I see no reason to suppose, or agaiu not to 
suppose, an all-wiae créative plan. I décline to go into 
this question, believing it to be not yet ripe, nor nearly 
ripe, for considération. 1 see purpose, however, in 
rudimentary organs as much as in usefui ones, but a 
spent or extinct purpose — a purpose which has been 
fulfilled, and is now forgotten — the rudimentary organ 
being repeatcd from force of hahit, indolence, and dia- 
like of change, so long as it does not, to use the words 
of Buffon, " stand in the way of the fair development" 
of other parts which are found useful and necessary. 
I demur, therefore, to the inference of " purposeless 
neas" which I gather that Professer Haeckel draws 
from thèse organs. 

In the 'Academy' for April 19, 1879 Mr. Wallace 
quotea Profe.fsor Haeckel aa aajing that our "highly 
purposive and admirably-constituted sense-organs hâve 
developed without premedîtated aitn ; that they hâve 
originated by the same mechanîcal proceaa of Natural 
C C 
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Sélection, by the same constant interaction of Adapta- 
tion and Heredity [what is Heredity but another word 
for unknown causes^ unless it is explained in some soch 
manner as in ' Life and Habit' ?] by which ail the other 
purposive contrivances of the animal organization hav« 
been slowly and gradually evolved during the struggle 
for existence." 

I see no évidence for " premeditated aim" at any 
modification very far in advance of an existing organ, 
any more than I do for " premeditated aim" on man's 
part at any as yet inconceivable mechanical invention; 
but as in the case of man's inventions, so also in tbat 
of the organs of animais and plants, modification is due 
to the accumulation of small, well-considered improve- 
ments, as found necessary in practice, and the conduet 
of their affairs. Each step having been purposive, 
the whole road has been travelled purposively ; nor is 
the purposiveness of such an organ, we will say, as the 
eye, barred by the fact that invention has doubtless 
been aided by some of those happy accidents v^hich 
from time to time happen to ail who keep their wits 
about them, and know how to turn the gifts of Fortune 
to account. 




Those who hâve been at the pains to read the foregoiug 
book wil], perhapa, pardon me if I pat before them a 
sbort account of tbe receptioQ it has met with : I 
Qot waste time by arguiag vith iny critics at aiiy 
leDgtb ; it wilt be enough if I place some of their 
remarks upon my book uoder tbe same cover as the> 
book itself, witb hère and there a word or two of 
comment. 

The only reviewa which liave corne under my notice 
appeared in the ' Academy' and the 'Examiner,' both of 
May 17, 1879; tbe ' Edinburgh Daily Review,' May 23,' 
1879; ' City Presfl,' May 21, 1879; 'Field,'May26, 1879; 
' Saturday Review,' May 31, 1879; ' Daily Chronicle,' 
May 31, 1879 ; ' Graphie and ' Nature,' both June 12, 
1S79; 'Pall Mail Gazette,' Juoe IH, 1879 ; 'LitErary 
World,' June 20, 1879; 'Scotsman,' June 24, 1879; 
' Britisb Journal of Homceopathj' and ' Mind,' both July 
1, 1879 ; ' Journal of Science,' July 18, 1879 ; ' West- 
minster Review,' July, 1879; 'Athenjeum,' July 26, 
1879 ; 'Daily News,' July 29, 1 879 ; ' Manchester City 



NewB,' Augustie, 1879; ' Nooconformist,' November26, 
1 879 ; ' Pùpular Science Review,' Jan. 1, 1880 ; • Momiog 
Po3t; JaD. 12, 1880. 

Some of the most hostile passages in the reviewB 
above referred to are as follows : — 

" Frora beginning to eud, car eccentric autbor treaU 

us to s. dazzling âood of epigram, invective, and what 

appears to be argument ; and Ënally leaves ua witboat 

a single clear idea as to what he bas bcen driving at." 

* * * » » 

" Mr. Butler cornes forward, as it were, to proclaim 
himself a professional satirist, and a mystifier who will 
do bis beat to leave you utteriy in the dark with regard 
to bis System of juggling. Is he a teleological theolo- 
gian making fun of évolution î Js he an evolutionist 
raaking fun of teleology î Is he a nian of letters making 
fun of science ï Or is he a raaster of pure irony making 
fun of ali three, and of his audience as well î For our 
part we décline to commit ourselvea, and prefer tO 
observe, as Mr. Butler observes of Yon Hartmann, tbat 
if bia meaaing is anything lîke what he sajs it is, we cao 
only say that it bas not been giveu us to form any 
defînite conceptiou whatever as to what that meanîng 
may be," — 'Academy,' JUay, 17, 1879, Signed Gnut 
Allen. 

* * * * * 

Hère is another criticism of "Evolution, Old and 
New" — aUo, I believe I ani warranted in saying, by Mr. 
Orant Allen. Thèse two criticisms appeared on the 
same day ; how many more Mr. Allen may hâve written 
later on I do notiVoû-w. 




We find the writer who io the 'Academy' déclares that 
he hos beea left without "a single cleiir idea" as to 
what 'Evolution, Old and New,' has been drivîng at^ 
saying on the aame day in the 'Examiner' that ' Evolu- 
tion, Old aad New,' " has a more évident purpose than 
any oi' its predec essora." If so, I am afraid tlie prede- 
cussors must hâve puzzled Mr. Allen very unpleasantly. 
Wbat the purpose of ' Evolution, Old and New,' is, he 
proceeds to explain : — 

" Ab to his (Mr. Entiers) main argument, it cornes 
briefly (o this : natural sélection does not originale 
favourable varieties, it only passively permits them to 
exiat; tbereforeit is the unknown cause which prodnced 
the variations, not the natural sélection which spared 
themj that ought to couut as the mainspring of évolution. 
That unknown cause Mr. Butler boldly déclares to be 
the will of the organism itself. An intelligent aecidian 
wanted a pair of eyes * so set to work and made itaelf a 
pair, exactly as a man makes a microBcope ; a talented 
Esh CQQceived the idea of walkiug on dry laud, so it 
developed legs, turned its swiin bladder into a pair of 
luugs, and became an amphibian; an festbetic guinea- 
fowl admired bright colours, so it bought a paint box, 
studied Mr. Whistler's ornamental designs, and, painting 
itself a gildcd and ocellated tail, was thenceforth a 
peacock. But how about plants-î Mr. Butler does 
not shirk even this difficulty. The theory mnat be 

maintained at ail hazards This is the sort 

of mystical aonsense from which we had hoped Mr 
* See p. 44, and tlie wliute of chap v. 
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Darwin had for ever saved ua." — 'Examiuer,' May 17, 
1879. 

In thia last article, Mr. Allen haa aaîrl that I am a 
man of genius, "with tlie unmistakeable signet mark 
upon my forehead." I hâve been subjected to a good 
deal of obloqiiy and miarc présentation ab one time or 
another, but this passage by Mr. Allen is the oaly one I 
bave aeen that bas raade me seriously uneasj about the 
prospecta of my literary réputation, 

I see Mr. Allen has been lately writing an article in 
the ' Fortnightly Review,' on the decay of criticism. 
Looking over it somewhat hurriedly, my eye was arrested 
by the foUowing ; — 

"Now-a-daya any man can write, becauae there are 
papers enough to give employment to everybody. No 
rpflection, no délibération, no care; ail ia haste, fatal 
facility, stock phrases, commonplace ideiis, and a ready 
pen that can turn itself to any task with equal ease, 
because supremely ignorant of ail alike." 

" The writer takes to hïa craft now-a-days, not becausâ 
he has a taste for literature, but becauae he has an 
incurable faculty for scribbling. He has no culture, 
and he soon loses the power of taking pains, if he evet 
posseased it. But he can talk with glib superficiality 
and imposing confidence about every conceivabJe snbject, 
t'roin a play or a picture to a sermon or a metapbysical 
eRsay. It is this utter indifférence to subject mati 
joined with the vulgar unscrupulousness of pretenti 
ignorance, that atrikes the key-note of our exïstii 
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criticisra. Men write without takiog the trouble to 
read or think."* 



The ' Saturday Review' attacked ' Evolution, Old aad 
New,' I may almost say savagely. It wrote: — "Wben 
Mr. Eutler'a ' Life aad Habit' came before us, we 
doubted whether hia ambiguously espresaed spéculations 
belooged to the région of playful but possibly acientific 
imagination, or of unscientific faneiea ; and we gave him 
the benefit of the doubt. In fact, we straioed a point or 
two to find a reasouabie meaniog for him. He has npw 
settled the question agaîost himself. Not professing to 
bave any particular compétence in biology, Datural his- 
tory, or the scieutîfic atudy of évidence in any aliape 
whatever, and, iudeed, rather glorying in hia freedom 
from any such auperfluities, he Tindertakes to assure t!ie 
overwheJming majority of men of science, aud the 
educated public who hâve followed their lead, that, while 
they bave done well to he converted to the doctrine of 
the évolution and transmutation of species, they bave 
been converted on entirely wrong grounda." 



" When a writer who has not given as many weeka 
to the subject as Mr. Darwin bas given years [as a 
matter of fact, it is now twenty years since I began to 
publish on the aubject of Evolution] is not content to 
air hia own crude, though élever, fallaciea, but présumes 
to criticize Mr. Darwin with the superciliousness of a 
young schoolmaster looking over a boy's thème, it is 
diflBcult not to take him more eerioualy than he deserves 
• 'Fortnîgbtiy Ktïiuw,' Mnro\> 1, V&M, yç. "î-iV,^^^- 





^ÇO APPE.VDIX. 

or perhape desires. Ooe would tbîolc that Mr. Batkr 
trsa tL« trarelled and lAborkm <Aieerrer of Natnre, «ai 
Hr. Darwin the pert apeculator, wbo takes aM hû Uea 
at secoDilhaDd.' 

• • • • • 

" Let us ODce more consider how mattera stood a j^ 
or two before tbe 'Origio of Speâes' first appeand. 
The conlinuouB evolutioD of anîroated Nature bad îa iti 
Eavotir tbe difficulté of drawiug fized linec bet««ea 
species aod eveo larger divisioDs, ail tbe indication* 4f 
couiparaxive anatomy sud embryology, and a gooddeal 
of gênerai scientific preaumplîon. Several weU-knon 
writere, and DOtne eminent enougb to command re^nd, 
had expre«Hed their belief \a il. Ooe or two far Reetaj 
tbiiikers, among wbom tbe place of boDour moit te 
aiieigDcd to Mr. Herbert Speocer, bad dooe more. Tbe; 
bad uHed tbeir pbilosopbic insi^ht, wbicb, to stnence, û 
tbe e>e of failli, to descry tbe proruised laod almoat wUlûo 
reacb ; tbey kuew and anDounced bow ricb and «paàai» 
the lieritage would be, if once tbe entry could be mada 
good. But on that ' if ereiythiDg buiig. Nature «m 
Dot bound to give up her secret, or was bound onljr ta â 
mocking covenant witb an impossible condition : Si 
cœlum dujitu tetigeris; if onlj Bome fortunate hand 
could toucb the inaccewiible firmament, and bring dom 
the golden chain to earth ! But finition seeuied oot <Â 
Biijht. Evea thoee who were moxt wiUing to advaoceia 
this direction, could only regret that tbey aaw no road 
clear. There was a templing vision, but nothing provts 
— many would hâve aaid uotbing provable. Afetryean 
passed, aiià a,\\ lV\i -wa» (JtviHi?,*!^, TW 4tiu.1it.CuI speco- 
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latioQ had become a Ërm and connected thcory. lu tbe 
room of scattered foragers and scouts, tliere was an 
irreaistibly advancîng column. Nature bad surrendered 
Ler stronghold, and was disarmed of ber secret. And if 
we aak who were tbe men by wbom tbis was done, tbe 
answer is notorious, and tbere is but 00e anawer possible ; 
tlie names that are for ever associated witb tbis great 
triumph are those of Charles Darwin and Wallace."* 

I gave tlie lady or gentleman wbo wrote tbis an oppor- 
tunity of acknowledging tbe autborahip ; but sbe or he 
preferred, not I tbink unnaturally, to reniain anony- 
mous. 

The only other criticism of ' Evolution, Old and New,' 
to wbich I would call attention, appeared in 'Nature.'in 
a review of ' TInuonacioua Memory,' by Mr. Romanes, and 
contained tbe followiug pasaages ; — 

" But to be serioua, if in charity we could deera Mr. 
Butler a lunatic, we sbould not be unprepared for any 
aberration of common sensé that he migbt display. . . . 
A certain nobody writes a book [' Evolution, Old and 
New'] accusing the most iilustrious man in bis généra- 
tion of burying the claims of certain iilustrious prede- 
cesaora out of the sight of ail meu. In the bope of 
gaining some notoriety by deaerving, and perbapa 
receiving a oontemptuous réfutation froni the eminent 
man in question, he publishes tbis book wbich, if it 
deserved serîous considération, would be not more of an 
insuit to the particular man of science wbom it accuses 
of conscioua and wholesale plagiariam [tbere ia no such 
accusation in ' Evolution, Old and New'] than it would 
• ' Siitunky Revîsw,' May 3!, 187a, pp. 632-3. 
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be to men of science îd gênerai for requïring such ele- 
mentarj instruction on some of the most £unous Utera- 
ture in science from an npstart ïgDoramiK, who, nnlil 
two or three years i^o, considered bimself a paioter b; 
profeaflion." — 'Natore,' Jan. 27, 18S1. 

* ♦ ♦ * • 

Iq a subséquent letter to ' Nature,' Mr. Komaoes saîd 
he had been " acting the part of policeraaa" by writiag 
aa be haJ done. Any unscrupulous reviewer may oall 
bimself a policeman if he likea, but be most not expecl 
tbose wboni he ussails to recognize bis pretensioDS. 
' Evolution, Old and New,' was not written for the kind 
of people whom Mr. Romanes calls men of science; if 
"men of science" meansmen like Mr. Romanes, I truU 
they say well who maintain that I ann not a nian of 
science; I believe ibe men whom Mr. Romanes refers to 
to be men, not of tliat kind of science wbich desîres lo 
know, but of tbat kind wbose aim is to tbru&t itself 
upon the public as actually knowing. ' Evolution, Old 
and New,' could be of no use to thèse ; certaîaly, îtwas 
not intended aa an insuit to tbem, but if tbey are 
insulted by it, I do not know tbat I am sorry, for I value 
tbeir antipathy and opposition as much aa I shooM 
dislike tbeir approbation; of one tbiog, bowever, I am 
certain — namely, that before ' Evolution, Old aad New,' 
was writteu, Profesaors Huxley and TynJall, for example, 
knew very little of the earlier bistory of Evolution. 
Professer Huxley, in his article on Evolution in thô 
niutb édition of the ' EncyclopEeJia Britannica,' pub- 
lisbed in 187S, says of the two great pioneeis of 
Evolution, tbat "BuSoii " wjti\.YiiM.\s.\ \i«ù;\R^ ta the 
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gênerai doctrine of Evolution,"' and that Erasmus 
Darwin " can hardly be said to bave made any real 
advance on his predecesaorB."t 

Professer Haeckel evidently knew little of Erasmns 
Darwin, and still less, apparently, about Boffon.| Pro- 
feasor Tyndail,§ in 1878, spoke of Evolution as " Dar- 
win's theory ;" and I bave just read Mr. Orant Allen 
as saying that Evolutionism "ia an aloiost exclusively 
English impulse."|| 

Since ' Evolution, Old and New,' was published, I 
bave observed aeveral of the eo-called men of science — 
among them Professor Huxley and Mr. Romanes — airing 
Buffoo ; but I never obaerved any of tliem do tbis till 
within the laat threo years. I maintain that " men of 
science" were, and still are, very ignorant con:jerning the 
history of Evolution; but, whetber they were or were 
not, I did not write 'Evolution, Old and New,' for 
them; I wrote it for the gênerai public, who hâve been 
kind enough to testify their appréciation of it in a 
sufficientiy practical manner. 

The way in whicb Mr. Charles Darwin met ' Evolu- 
tiouj Old and New,' bas been so fully dealfc witb in my 
book, ' Unconscious Memory;' in the ' AthenÈeum,' Jan. 
ai, 1880; the 'St. James'a Gazette,' Dec. 8, 188U; and 
' Nature,' Feb. 3, 18S1, that I need not return to it hère, 
more eapecially as Mr. Darwin haa, by his silence, 
admitted that he bas no defence to make. 

I bave quoted by no meana the most exceptionable 



' P. 748. t Ihid. t See pp. 71-73. 

g 'NineteenthCentnrj' for NoïemboT, W-^^'^i'*'^'^- 

/( ' Fortniglillj lleïiew,' ilatch, \i3Sl. 
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parts of Mr. Romanes' article, and hâve given them a 
pennauence they would not otherwise attain, inasmuch 
as nothiDg can better show the temper of the kind of 
men who are now — as I said ia the body of the foregoing 
work — clamouring for eadowment, and who would step 
into the Pope*s shoes to-morrow if we would onlj let 
them. 
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CHAPTER II. 



BOME AND PANTHEISU. 



Evolution would after ail be a poor doctrine if it did 
not affect hiiman affiiirs at evtry touch aiid turn. I pro- 
pose to dévote tbe sjeconJ chapter of ihis Appendix to 
the considération of au aspect of Ëvolutioa whicb will 
always interest a very large mimber of people — the 
development of the relations that may esist between 
religion and science. 

If the Churcb of Borne would only develop some 
doctrine or, I know not how, provide aome means by 
which men like myself, who cannot prétend to believe 
in the miraculoHS élément of Christianity, could yet join 
her as a conservative stronghold, I, for oue, sbould 
gladly do ro. I believe the differeuce between her faith 
and that ofal) who can be calted gentlemen to be one 
of worda rather than things. Our practical working 
idéal is much the same as hers ; when we use the word 
"gentleman" we mean tbe aame thing that the Church 
of Rome does ; ao that, if we get down below the words 
that formulate her teachîng, there are few pointa upon 
which we sbould not agrée. But, alaa ! words are often 
BO very important. 

How ifl it possible for myself, for example, to give 
people to undersfand that I beVÀeve m V&e 4,(«A.-râis "^.^ 
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the Immaculate ConceptioD or in the Lourdes intnula I 
If tbe Pope could gpare titne to tbiiik about so însigni- 
ficant a person, would he wish me to prétend such 
beliefs or think better of me if I did prétend them î 
I should be sorry to Bee hitn turn suddeoly round and 
deny bis owd faitb, and I am persuaded tbat, îq like 
manuer, be would bave me continue to hold my own io 
peace ; nevertheless, the duty of aubordïnating privale 
judgment to the avoidance of schîsm is so obvioas tUt, 
if we could see a practïcable way of bridging the guif 
hettveen ourselvea and Rome, we should be heaitiiv 
glad to bridge it 

I apeak as though the Church of Rome was the odIj 
one we can look to. I do not see bow it is easj lu 
dispute tbis. Protestantism bas been tried and failed; 
it bas long ceased to grow, but it bas by no meani 
ceased to diaintegrate. Note the manner In whicb 
it is torn asunder by dissenaions, and tbe raocou' 
nhich tbese diasenaiona engender — a rancour which 
finds its way ioto the political and social life of 
Europe, with incalculable damage to the health 
and weil-being of the world. Who can doiibt but 
what therc will be a aplit even in tbe Chiirch of 
England ère so many years are over î Protestantism iê 
like one of tbose drops of glasa which tend to split up 
into minuter and minuter fragments tbe momeQt tlie 
bond tbat united tbem bas been removed. It is as 
tbougb tbe force of gravity had loat t(s hold and a 
universal power of repulsion taken the place of attrac- 
tion. Tbis may, perbaps, come about aome day in the 
material ae well as in the spiritual and political woild. 
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but the spirit of the âge ia as yet one of aggregation ; 
the spirit of Protestantisra is one of disintegration, I 
maintain, therefore, that it is not likely to be per- 
manent. 

Ail the great powera of Europe hâve from numberless 
distinct tribes become firat a few kiogdoms or dukedoms, 
then two or three nations, and now homogeneous wholes, 
80 that thereis no chance oftheir further dismeniberment 
through internai discontent ; a process whicb haa been 
going on for so many hundreds of years ail over Europe 
is not likely to be arrested without ample warning. 
True, duriog tbe Roman Empire the world waa prac- 
tically bonded together, yet broke in pièces again ; but 
thÎB, I imagine, waa because the bonding waa prophétie 
and superficial rather than genuine. Nature very 
coramonly makes two or three false starts, and misses 
her aim a time or two before ahe hits it. She nearly 
hit it in the time of Alexander the Great, but thîa was 
a short-lived success ; in the case of the Roman Empire 
she sncceeded better and for longer together. Wbere 
Natnre bas once or twice hit her mark as near as this 
she will commonly hit it outright eventually ; the dis- 
ruption of the Eoraan Empire, therefore, doea not mîli- 
tate against tbe supposition that the normal condition 
of right-mioded people is one whicb tends towarda 
aggregation, or, in other words, towarda compromise 
and the merging of much of oue's own îndividuality foi 
the sake of union and coocerted action. 

See, again, how Rome herself, within the limits of 
Italy, waa an aggregation, an aggregation which has 
now witbin thèse last few years corne together again 




; ali Riïddie-aged mea htrt 
countiiefl corne tugetber in theif 
i fifetÎBe^ vhâe în America a gïgantic attempt il 
■ptioB Imeonpletdy fitiled. Saccess will, of conrw, 
MMCÛMS attend £Knptian, bat on tbe vMe ibc 
liiiTii iocUiMB rtFCM^ly în &Toar of aggr^ation ami 
hw ng WFÎ ty; ault^ points in tbe direction of sup- 
pomag Ùalt the gnmt cnrilised nations of Europe, as th^ 
an ^n roaËôoo of sibordinate provinces, so mnii 
wtiaa e e Uie »whc B abo to form a larger, but singie 
■npia. Vais mil tbea cease, and surely anjthiog 
tfaak «ecns Hkely to tond tnwards so désirable an eml 
doores nspeetfiil oonûderatioD. 

Hw Chardi <â Borne is essentiallj a anifier. It iii 
grcat tlnng that nations shonld bave so much in commoi 
as tbe aiinowledgment of tbe same tribunal for lie 
aettleaient of ipiritoal and rcligious questions, and th«« 
îs no head onder which Christendom caa unité withu 
little distnrbance as Diid«r Rome. Nothiofr more tend) 
to keep men apart tban religious différences- ttû 
certainly ooght not to be the case, but it no 1» 
certainly is, and therefore we sliould strain manj 
points and subordinate ourprivate judgmeot to a vaT 
conrâderable extent if called upon to do ao. A nian 
ander tbese circumstances, îs rîght in 6a3riDg he believes 
in mucb that he does not belîeve în. Ifevertbelea 
there are limits to this, and the Churcb of Rome reqaiifs 
more of us at présent tban we can by any means brioe 
ourselves into assenting to, 

It may be asked, Why hâve a Churcb at ail î WIt 
not unité in community of négation ratber thaD of aao^ 
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tion ? When I wrote ' Evolution, Old and New,' ttree 
years ago, I thought, as now, that the only possible 
Ciiurcii must be a developraent of the Chureh of Rome ; 
and seeing no chance of agreement between avowed free- 
thinkers, like myself, and Rome (for I believed Rome 
immovable), I leaned towards absolute négation as the 
beat chance for unity among civilized nations ; but even 
then, I expressed myself as " having a strong feehng 
as thougli Professer Mivart's conclusion is true, that 
' the material universe is alwaya and everywhere sus- 
tained and directed hy an infinité cause, for which to 
us the Word mind is the least inadéquate and œisleading 
aymboh' "• 

I had hardly finisbed ' Evolution, Old and New,' before 
I began to deal with this question accordiug to mj lights, 
in a séries of articles upon God which appeared in the 
'Examiner* during the summer of 1879, and I returoed 
to the same matter more than once in * Unconscious 
Memory,' my next succeediug work. The articles I 
intend recasting and rewriting, as they go upon a false 
aasumption; but subséquent reflection bas only con- 
firmed me in the gênerai resuit I arrived at— namely, 
the omniprésence of mind in the universe. 

I bave therefore corne to see that we eau go farther 
than négation, and in this case— a positive expression of 
faith as regards an invisible universe of some sort being 
possible — a Chureh of some sort ia aîso possible, which 
shall formulale and express the gênerai convictions as 
regards man's position in respect of this faith. I tbink 
the inatinct which bas led so many countries towarda a 
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double l^islat'ive chamber, and ourselves, till at anj 
rate quite recently, to a douUe sj'stera of jurisprudence, 
law aod equity, was not arrived at without havîng passed 
through the stages of reasoo and reflectiou. ïhere are 
a variety of délicate, almost intangible, questions wbich 
belong rather to coDscîence than to law, and fur which 
a church îs a fitter tribunal — at any rate for inany âges 
hence — than a parliament or !aw court. There is room, 
thereforCj for both a State and a Church, each of wbich 
should be influenced hy the action of the other. 

I do not say that I personally ehoulù like to see tbe 
Church of Rome as at présent constituted in the position 
which I should he glad to see attained hy an idéal 
Church. If it were in that position I would attack it to 
the utmost of my power ; but I hâve tittle hésitation in 
thinking that the world witli a very possibla feasiUe 
Church, would be hetter than the world wilh no Church 
at ail ; and, if so, I hâve still less hésitation in con* 
cluding, for the reaeons already given, that it is to 
Kome we niust turn as the source from whîeh tlie 
Church of the future ia to be evolved, if it is to corne 
at ail. 

For the new, if it ia to atrike deep root and be perma- 
nent, oiust grow out of the old, without too violent a trao- 
sition. Some violence there will alwaysbe, even in the 
kiodliest birth ; but the leas the better, and a leap "reater 
than the one from Judaism to Christianity is not désir- 
able, even if it were possible. As a free-thinker, thcrefore, 
but also as one who wishes to take a practical view of 
the manner in which things will, and ought to, go, I 
neither expeot to see the religions of the world corne 
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once for ail to an end with the belief in Christianitj — 
which to me is tantamount to saying with Rome — nor 
am I at ail sure that such a consummation is more désir- 
able than likely to eome about. The ullimate fight 
will, I believe, be between Rome aad Pantheism ; 
and the Booner the two contending parties can be 
raoged into theîr opposite camps by the extinction of 
ail intermediate creeds, the sooner will an istue of some 
sort be arrived at. This will not happeo in our time, 
but we shouid work towards it. 

When it arrives, what is to happen î la Pantheism 
to absorb Rome, and, if so, what sort of a religioua for- 
mula is to be the resuit î or is Borae so to modify her 
dogmas that the Pantheist can joîn her without doing 
too much violence to hia convictions ? We who are 
outside the Church'a pale are in the habit of thinkiiig 
that she will make little if any advances in our direc- 
tion, The dream of a Pantheistic Rome aeems so wild as 
hardly to be entertained seriously; nevertheleas I am 
much mistaken if I do not detect at leaat one sign as 
though more were within the bounda of posaibility thaa 
even the most sanguine of us could bave hoped for a 
few yeara baek. We do not expect the Church to go 
our whole length ; it is the business of some to act as 
pioneers, but thia is the lasfc fuaction a Church should 
assume. A Church shouJd be as the fly-wheel of a 
steam-engine, which conserves, régulâtes and dtstribules 
energy, but does not originale it. In ail casea it is more 
moral and safer to be a little behind the âge than a 
little in front ofit; a Church, therefore, ought to cling 
to an old-eatablished belief, even though her leaders 
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koow it to be onfouDded, so long as any consideralile 
Dumber of ber members would be shocked at its aban- 
tloDmeDt. The question îs wbether there are auj sigoi 
as thou^h the Chnrch of Rome tliought the time liiJ 
coDie when she might properlj move a step forn-an], and 
I rejoice to think, as I bave said above, that at ac; 
ratfi oDe Eucb s>gD — and a vety important one — bu 
corne under my notice. 

lu his Encyclical of August 4-, 1S79, the Pope deùni 
the Bishops and Clergy to restore the golden wisdom 
of St Thomas Aquinas, and to spread it far and wide, 
" Vos omnes," he writes, " Venerabiles Fratrea, quaiii 
enixe hortamur ut ad Catholicœ fidei tutelam et decus, 
ad societatis bonum, ad scientiarum omnium încrementum 
aiiream Sancti Thomie sapientiam restituatis, et quam 
latissime propagetis." He proceeda then with the fol- 
lowing remarkable pass.i.ge: — " We say the wisdom of 
St. Tbomas. Forwhateïer has been worked out wiih 
too much subtleness by the doctors of the echools, or 
handed down inconsiderately, whatever is not conBiBlent 
with the teachings of a later âge, or finally, is in anj 
way KOT PROBABLE, We in no wise intend to propose 
for acceptance in thèse days,"* 

It would be almost possible to suppose that thèse 
words had been writfen inadvertently, bo the Pope 
practîcally repeats them thus: — "We wilIiDgJy and 
gratefully déclare that whatsoever can be excepted with 

* " Sapientiam Sancti Tl,oo,aa dicimuo : ri quid eaim est a doctoribtu 
■cboluBticis vel uîmln nubtilitate quEesitum, *el parum caDaiden>> 
tradituni, ai quid cum exploratia poatenoria œïi doctrinis minua cobsnni. 
Tsl deoique quoque modu non probable, id nullo [luto in Kninio Ol 
ipute nostia Kd îmitaudum proponi." 



ROME AND FANTHETSM. 403 

nilvanfage, ia to be exoepted, no matter by whum it bas 
been invented,"* 

The passage just qaoted is bo pregnant that a few 
worda of comment mny be very well excused, In the 
firat place, I cannot but admire the latitude which the 
Pope not onty tolérâtes, but enjoios : he defines nothing, 
but déclares point blank that if we find anything in 
St. Thomas Aquinas " not consistent with the assured 
teachings of a later âge, or finally m Ant wat not 
probable" — (what is not involved hère î) — we are " in no 
wiae to suppose" that it ia being proposed for our 
acceptance. But it is a small step from allowing lati- 
tude in aecepting or rejecting tle paris of St. Thomaa 
Aqninaa which conflict with the assured result of later 
discoveries to allowing a similar latitude in respect, we 
will say, of St. Jutie ; and if of St. Jude, then of St. 
James the Less ; and if of St. James the Lésa, then 
Burely ère very long of St. James the Greater aud St. 
Johnand St. Paul; nor will the matter stop there. How 
marvellously closely are the two extrêmes of doctrine 
approaching to one another ! We, on the one hand, who 
begin with tabules rasœ having made a clean sweep of 
every shred of doctrine, lay hold of the first thing we 
can grasp with any firmness, and work back from it. 
Wegrope ourway to évolution ; through this to purposive 
évolution ; through this to the omniprésence of mind 
and design throughout the universe; what ïs this but 
God î So that we can say with absolute freedom from 
equivoqtie that we are what we are through the will of 

* " Edicimus libeati grataqae nnimo excipiandum esee quitlquid 
utiliter fiieril» quopiam inveotum atque excogitatum." 
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Granted that Paul's notion of tbe unity of ail man- 
kind in ooe spirit animating, or potentially animatiug 
the wliole waa mystical, I Bubmit that the main dif- 
férence between hira and the Evolutionist is tliat the 
first uses certain expressions more or less prophetically, 
and without perbaps a fuU perception of their imporfc"; 
while the second uses the sarae expressions literaliy, and 
witb the ordinary signification attached to the worda 
that compose them. It is not so much that we do not 
hûld what Paul held, but that we hold it wilh the 
greater definiteness and compréhension which modem 
discovery has rendered possible. We not only accept 
Ma woids, but we extend them, and not ouly accept 
them as articles of faith to be taken on the word of 
others, but as so profoundly entering iiito our views of 
the worid arouud us that that worJd loses tbe greater 
part of its significance if we may not take such sayiuga 
as that " we are God's fleah and his bones" aa meaning 
neither more nor less than what appears upon tbe face 
of them. We believe that what we call our life is part 
of the universai life of the Deity — which is literaliy and 
tnily made manifest to us iu Hesh that can be seen aud 
handled— ever cbaoging, but the same yeaterday, and 
to-day, and for ever. 

So much for the closeness with which we bave corne 
togetiier on matters of fact, and now for the rapprocke- 
Tiient between us in respect of bow much conformity is 
required for the sake of avoiding schism. We find 
ourselves driven through considérations of great obvious- 
ness and simplicity to the conclusion that a man both 
may and should koep no sm»ll part of bia opinions to 
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biinaelf, if Ute; are toa wid^T di^not front thoM of 
other people, for tbe sike vt OBno and the strength 
gûned by conoerted actïoa ; and vc ftlso Bn^i tlic Fo[m 
deciaring of one of tbe brighteit saùsts and liimmaiÎM 
of the Charch that «e need not foUow htm wh«ii it is 
plainl; impossible for us to do so. Is tt so very much 
to hope tbat ère nianv years are over the approximation 
wili becotne doser still ? 

I bave sometimes imagined tbat the doctrine of 
Fap&l lofallibility may be tbe beginaing of a way oui of 
tbe difficulty, and tbat ita promoters were so uager for 
it, ratber for tbe facilitîes it aâbrded for tbe repealing 
of old dogmas tlian for tlie imposition of new onct- 
Tbe Pope cannot, even now, under auy oircumatancM, 
déclare a dogma of tbe Churcb to be obsolète or untrue, 
but I sbould imi^ae he cao, in couDcil, ex cathedra, 
modify the interprétation to be put upon any dogtM, 
if be sbould fiad the interprétation commonly received 
to be prejudicial to the good of the Cburch ; and if lo, 
the mauner in wbicb Kome can put herself more in 
barmoiiy witb the spirit of récent diflcoverie», withMt 
putttng herself in an illogical position, îs not likely (o 
escape eyes so keen as those of the Cutbolic liierar^y. 
No sensible man will hesitate to admit that taatff 
an interprétation wbicb wa^ naturel to and Kuîtable fer 
one âge is unnatural to and unsuitable for aootber; M 
eircumstances are aiways cfaanging, so men'c inoods twi 
the meanings tbey atlach to words, aod tbe atata «f 
their knowledge changes i and beoce, also, ih« îaUf- 
pretation of the d<^;mas ia vhicfa tbeir oanAomamB an 
summanzed. Tbere is QOtbtng to be "^— tutJ of 
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that needa explaining away in thîs ; nothiog can remain 
changeless under changed conditions ; and that insti- 
tution 13 most likely to be permanent wbich contains 
provision for such changes as time may prove to be 
expédient, with the leaat disturbance. I can see nothing, 
therefore, illogical or that needa concealment in the 
fact of an infallible Pope puttîng a widely différent 
interprétation upon a dogma now, to what a no less 
infallible Pope put upon the same dogma fifteen hun- 
dred, or even fifteen, yeara ago ; ît îa only right, reason- 
able, and natural that this abouM be so. The Church 
of England may hâve raade no provision for the virtnal 
pruning off of dogmas that hâve become rudimentary, 
but the Encyclical from wbich I hâve just quoted leada 
me to tbink that tbe Church of Rome bas found one, 
and, in her own cautions way, is proceeding to make uae 
of it. If so, sbe may possibly in the end get rid of 
Protestantism by putting berself more in harmouy with 
the spirit of tbe âge than Protestantism cao do. In 
tbis case, the spirituai re-nnion of Christendom under 
Rome ceases to be impossible, or even, I should tbink, 
improbable. I beartîly wîsb that my conjecture con- 
cerning future possibilities is not unfounded. 

Scientists bave been right in preaching évolution, but 
they bave preached it in such a way as to make it 
almoat as much of a stumbliiig-block as of an assistance. 
For tboiigh the fact that animais and planta are de- 
scended from a common stock is accepted by the greater 
and more reaâonable part of mankind, thèse same people 
feel that the évidence in favour of design in the universa 
is no Ies8 strong than that in favour of évolution, and 
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imr ÊoentiMê, for ihe niott part, upl^ld a iheorj cf 
erolotion of wfaich tbe cardinal doctrine ia tbat déargn 
aod evfAuiifm Lave notbiog to do witb c^oe aootber ; tbe 
jar tbey raiie, tber^^fbre, » aa lad as tbe jar tbey bare 
allajed. 

It lia« hfsfiU tbe object of tbe for^oiog work to ftbow 
tbat tboM; wbo take tbw line are wrong, aud tbat evolo- 
tioD n<H oiïly tolemtea demgù, but caonot get on witb« 
eut it. Tbe uixMmipuIoutneM witb wbicb I hâve beea 
attacke^l, tOffHher witb tbe support giveu me bj tbe 
gênerai puUic^ are tufficient prooft tbat I bave ne* 
written in vain* 
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Lamaiek, on um and disnae, 2M, 2ff , 
299, 301,302, 804^ 805, 807- 
809 

on tbe varions breedn of the 

dog,297 

babit a second nature, 800 

like Brasmoa Darwin ané 

Bofibn, understood tbe 
vival of tbe fittest, 301 
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the cause of snrvivitl, oot sur- 

ïÎTal thfl canae of inodiSc» 

tion, 302 
Moral, an organiam is most, irheo 

iooking a little abead, bot Dot 

toohr, 44 
atrugRle, the hiatory of orguiic 

development, tbebÎBtoij of», 



401 



I front uf it. 



Lamarck i 



MoTsmenl, Bufibn a grent ci 

aenaation, 127 
Mummiea, Egyptia 

274, 275 
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for taking, 76 
Painting, a man ahoald do êomdkiag, 
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trayelled presoiïntlj, 62, 334 
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gmtiun, 396 
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BVRON BIRTHDAY BOCK (THE), Compiled aaà 

EJlLIed by James Burkows. Second Edition, 16100^ 
motocco, gih edges, 3J, GiC. 

CAPEL, C. C. 

TROUT CULTURE : A Praciical Treatise on Spawning. 
Hatching, and Reariiig Tront. Fcap, Svo, cloth, zs. td. 

CARRINGTON, E., M.D., F.R.S. 

BRITI3H HEPATIC^. Containiog Descriptions and 

Figures of ihc Native Species of Jungermannia, Marchanlia, 
and Anthoceros. Imp. Svo, sewed, Parts l lo 4, each zj. dd. 
plain ; 31. &/. coloured. To be Completed 111 about la Parts. 

CMAMISSO, ADALBERT VON. 

PETER SCHLEMIHL. Tianslated by Sir John Bow- 

RING, LL.D., &c liluairations on India paper bj- George 

Cruikshank. Large paper, crown 410, fialf-Roxburehe, 

loi. 6/. 
CHANOED CROSS (THE). A Laige siie Edition, printed 

in outlinc on best Plate Paper, for Illumination. Fcap. 4to, 

liandaomely bound, eloth gi!t, &. 
COLBURN'S UNITED SERVICE MAGAZINE, and 

Mavy and M ilitary Journal. Published Montbly, price is. 6d. 



3, S(. Mariin's Place W.C. 



DAVID BOGUE, 

COLLECTION CATALOGUE for NATURALISTS. 

A Ruled Book for keeping a. pennaneiit Record o( Objects in 
aoybranch of Natural History, with Appendix for recording 
interesting particulars, and lettered pages for gênerai Index. 
, Strongly boimd, 200 pages, 71. &j. ; 300 pages, lOs. ; and 
21. 6rf. extra for every additional 100 pages. Working Cata- 
logues, II. 6d. each. 



CONCHOLOGY, Journal of. Containing Original Communi- 
calions, Descriptions of New Specics, &c Demy 8vo. Pub- 
iished Qnarteily, price u. VoL I. {17 Nos. ijt., Vol. IL 
(12 Nos.) I2J., Vol. III., Nos. 1 to 5, II, each. 

COOKE, M. a, M.A., LL.D. 

THE BRITISH FUNGl : A PMn and Easy Account of. 
With especial référence to the Esculent and olher Economie 
Species. With Coloured Plates of 40 Species. Third Edition, 
revised. Crown 8vo, cloth, ds. 

EOST, SMUT, MILDEW. AND MOULD : An Intro- 
duction to the Sludy of Microscopic Fungi. lUuslrated wilh 
269 Coloured Figures by J. E. Sowekby. Fourlh Edition, 
with Appendix of New Species. Crown 8vo, clotb, 6r. 

A MANUAL OF BOTANIC TERMS. New Edition, 
grcatly Enlarged, including the récent Teralological ti 
lUnstrated with over 300 Woodcuts. Fcap. Svo, cloth, 

2^.6./. 

A MANUAL OP STRUCTURAL BOTANY- Revised 
Edition, with New Chemical Notation. lllUEtrated with 20O 
Woodcuts. Twenty-fifth Thousand. Sïmo, cloth, 11, 
COOKE, M. C, M.A., A.L.S., el L. QUELET, M.D., O.A., 
Insl. et Sort, Laur. 

CLAVIS SYNOPTICA HYMENOMYCETUM EU- 
ROP^ORUM. Fcap. Svo, clo[h, 71. 6d. 
COOLIDCE, SUSAN. 

CROSSPATCH, and other S tories. Adapted from the 
Myths of Mother Goose. With 44 Illustrations by ElL"" 
Oakfobd. Crown 8vo, cloth gilt, 3J. 60'. 

CRESSWELL, C. N., ef Ihf Innir Timflr. 
WOMAN, AND HER WORK IN THE WORLD. 
Crown 8ïo, cloth, 31. bd. 
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, J^.«.S., Caïunif 
Crown 8vo, 



FARRAR, The Rru. FREDERIC W., D.D., 
WatminH/r, à-c. 

WORDS OF TRUTH AND WISDOM. 
cloih, 51. 
FLEISCHMANN, A., M.R.C.S. 

PLAIN AND PRACTICAL MEDICAL PRECKPTS. 
Second Edition, revised and entaj^d. On a. laige sheet, 4^. 
FLQWER, IV. H., Comcrvaior of thi Musfum. 

CATALOGUE of the SPECIMENS lllustrating the 
OSTEOLOGYorDENTITIONofVERTEBRATED 
ANIMALS inlhe Muséum oflhe Royal Collège of Surgeons 
of England. Part I. Contaioing Human Osteology, with Ob- 
servations upoD Cranïal MeasuTementB, and Tables for calcu- 
lating Indices. Demf Svo, cloth, 71. dd. 
FORBES, URQUHART A., ûf Lincoln 1 Ihh. 

THE LAW RELATING TO TRUSTEE AND POST. 
OFFICE SAVINGS' BANKS, with Notes of Décisions 
atid Awacds made bj the Barrister and the Registrar of 
Frieadlf Societies. Demy izmo, cloth, 71'. 61/. 
FQURNIER, ALFRED, Prefissmr à la. Facuiti de MMecine dt 
Paris, Médecin Jel'Nôpilal Saint Limis, Metnire de l'AcaJJnùe 
dt Midtiinc. 

SYPHILIS AND MARRIAGE : Lectures ddivered at the 
Hospilal of St. Louis. Tcanslated by Alfred Linga&D. 
Crown Svo, dolb, lor. bd. 
FRY, HERBERT. 

LONDON IN 1881. lUustrated with 16 BirdVEye Views of 
Ihe Principal Streeti and a Map. Eighth Edition. Crown 
Svo. cloth, 21. 

ROYAL QUIDE TO THE LONDON CHARITIES, 
1881-82. Showirg, ic alphabetical oraer, theîr Name, Date 
of Foundation, Addrcss, Objecis, Annua! Income, Chief 
Officiais, &c. Eighteenth Annual Edition. Crown Svo, cloth, 
IJ. &/. 
GATTY, ALFRED, D.D. 

A KEYTO TENNYSON'S " 
Svo, parchment, 2j. 
OEOLOGISTS' ASSOCIATION, Proceedines of. Edited 
by J. LoGAN LoDLEY, F. O.S. Demy Svo, with Illustrations. 
Published Quarterly. Vol. I., 8 Parts, bd. each ; Vtd. IL, 
S Parla ; Vol. III,, 8 Paris ; VoL IV., 9 Parts ; " ■ — 
Parts t to 6, t.r. M. each. 
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GRANVILLE, J. MORTIMER, M.D. 
THE CARE AND CURE OF THE INSANE : Being 

Ihe Reports of Thi Lame! Commission on Lunatîc Asylums, 
1875-6-7, for Middlesex, City of London, and Surrey (re- 
published by permission), wjth a. Dîgest of the principal records 
extant, and a Slatistical Review of ihe Work of each Asylum, 
fram the date of ita opening to the end of 1875. Two Vols., 
demy 8*0, doth, 361. 

HOW TO MAKE THE BEST OF LIFE. Contmls:— 
Health — Feelings — Breaihing — Drinking — Eating — Over- 
Work— Change— Life Sltength. Fcap. Sïo, cloth, 11. 

COMMON MIND TROUBLES. Cûb/mCj .-—Fail in gs— 
Defecfs of Memory— Confusions of Thoughl — Sleeplessness 



-Hes 






S:c Eighth Tiiousand. Fcap. Svo, cloth, ] 

THE SECRET OF A CLEAR HEAD. CotUmts:— 
Température — Habit— Time — Pleasure — Self-Importance — 
Consislency — Simplidty — AClearHead. Eleventh Thousand. ' 
Fcap. Svo, clolh, u. 

THE SECRET OF A GOOD MEMORY. Conlenls:— 
What Memory is, and How it "Works — Taking in and Storing 
— Ways of Remembering Facts, Figures, Forms, Personi, 
Places, Property — The Secrel of a Good Memory. Tentli 
Thousand. Fcap. Svo, cloth, u. 

SLEEP AND SLEEPLESSNESS. CoWoiilr .-— SIeep— 



VOUTH : Its Care and Culture. An OuUinc of Principles 

for Parents and Guardîans. Post 8™, clotii, 2J. 6d. 
" CHANGE " AS A MENTAL RESTORATIVE. 
Demy 8vo, parchmenl, \s. 
HAMILTON, R., M.D., F.R.S. 
THENATURAL HISTORY OF BRITISH FISHES 
With 68 Coloured Plaies. Two Vols,, fcap. 8vo, cloth, gt. 
HARRIS, JOËL CHANDLER. 
UNCLE REMUS, andhisLegendsof Ihe Old Planta- 
tion. With Illustrations by F. Church and J. Moser, 
Crown Svo, clolh, Jj, 
HAWEIS, Tht Rrv. H. R., AI. A. 

MUSIC AND MORALS. Tenlli Edition. Crown Svo, 
cloth, Illostrated, ^s. bd. 

3, St. Martin's Place, W.C, 



HEAI,TH PRIMESS. i. Prem^tore Deatb ; Ils Promotion 

or FrEvention. 2. AlcDhoI : Ils Us« and Abuse. 3. Exer- 
cise and Tmining. 4. The House and its Surroundines. 5. 
PerBonal Appearanccs in H«alth and Discase. 6, Baths and 
Baihing. 7. The Skin and ils Troubles. 8. The Heart and 
its PuQction. Demf i6mo, doth, ti. each. 

HEAPHY, THOMAS. 
THE LIKENESS OF CHRIST. Being an Enquiiy înlo 

tbe verisimilîtude of the receîved Lilceness of our Bletsed 
Lord- Edited by Wvke Baylibs, F. S.A. Illustraled wilh 
Tweive Portraits, Colonred as Facsimiles, and Fifiy EngnT- 
ings on Wood from orifiinal Frescoes, Mosaics, PHtene, and 
other Works of Art of the first Six Centuries. Handsomcl; 
bound in cloth gilt. atlas 4to. Price ^5 S-"' 



HERSCHEL, Sir JOHN F. IV., Bar!., K.H., ç^c, Mimier 
ofihe Imlilule of France, &v. 
POPULAR LECTURES ON SCIENTIFIC SUE- 
JECTS. Eighlb Thousand. Crown 8vo, clotb, 61, 

HOOKER, Sir W. y.. F.R.S., endj. G. BAKER, F,L,S. 
SYNOPSIS FILICUM; or, A Synopsis of aU Known 
Fems, including the Osmundaceaî, SchiiieBce:e, Marrattacex, 
and Ophiogiossagefe (ehiefly derived from the Kew He:r- 
barium), accompanied by Figures representïng Ihc esseniial 
Characters of each Genus. Second Edition, brought up to 
the Présent Time. Svo, cloth, Coloured Plates, £\ 8j. 

HOUSE (THE) AND ITS SURROUNDING3. TenU. 
Thousand. Koyi! i6mo, clotb, price u. Set Health 

PRIMERS. 

HQWDEN, PETER, V.S. 
HORSE WARRANTY ; A Plain and ComprchensiTc Guide 

to the various Points to be coted, showing which arc exscn- 

tial and which are unimportant. Wilh Forais of Warrant». 

Fcap. 8to, cloth, 31. 6i/. 
HOW TO ADDRESS TITLED PEUPLE. With Expk- 

nations of over 500 Abbrevialions- — Acadetnical.Ecclesiaslical, 

Légal, Literary, Masonic, Impérial, nnd Ancieol, Royal 

32mo, cloth gilt, II. 
HOW TO CHOOSE A MICROSCOPE. By a Demon- 

sttator. With So lUusIralions. Demy Svo, U. 
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HOW TO USE THE PISTOL. The Pistol as a Weapon 
of Defence m the House and on the Road : How to Choose 
it, and How to Use ît. Crown Sro, cloCh, ii. 6d. 
HUNTER, J. , laU Non. Sa. ef the Brit. Bte-ketptr^ Association. 
AMANUAL OF BEE-KEEPING. Containing Practical 
Information for R&tïonal a.nd Prolitable Methods of Bee 
Mani^emenl. Full Instructions on Stimulative Feeding, 
Lignrianuing and Queen-raising, with descriptions of tne 
American Comb Foundation, âectiunal Supers, and the best 
Hives and Apiacian Appliances on ail sjralems. With lEus- 
trations. Tbird Edition. Crown 8vo, cloth, 3J. &/. 
HUSBAND, H.AUBREY, M.B., F.R.C.S.E., &'c. 

THE STUDENT'S HANDBOOK OP THE PRAC- 
TICE otMEDICINE. Desîgned for Ihe Useof StudenU 
preparing for Examinalion. Second Edition, Revised and 
Enlargcd. PostSvo, cloth, 7j. bi. 
THE STUDENT'S HANDBOOK OF FORENSIC 
MEDICINK AND MEDICAL POLICE. Third 
Edition, Enl&rgeâ and Impioved. i'ost Svo, cloth, lor. dd. 
JARDINE, Sir W., F.L.S., F.R.S. 

THE NATURAL HISTORV OF BRITISH BIHDS. 
With 120 Coloured Plates. 4 ïols. Fcap. Svo, cloth, 181. 
JEWITT, LLEWELLYNN, F.S.A. 

HALF-HOURS AMONG ENGUSH ANTIQUITIES. 
Contents : Arms, Acmour, Potlery, Brasses, Coins, Chnrcîi 
Bells, Glass, Tapestiy, Omaments, Flint Implements, &c. 
With 304 Illustrations, Second Edition. Cr. Svo, cloth, 5r. 
JOHNSON; R. LOCKE, L.R.C.P., L.R.C.I., L.S.A., &-o. 
FOOD CHART : Giving the Names, Classification, Composi- 
tion, Elementary Value, rates of Digestibility, Adultérations, 
Tests, Sic, of the Alimentaiy substances in général use. 
In wrapper, 410, 2^. td. ; or on roller, vamîshed, 6s. 
JOURNAL OF APPLIED SCIENCE (THE) ; A Montfaly 
Record of Prt^ess in the Industrial Arts. Edited by P. L. 
SiMMONDS. CcB/ind;— AEriculture — Chemistr)' — Commerce 
— Domestic Economy — Electrid ty— Manufactures— Naturâl 
Hlstory — Navigation — Technical Educa.tion — Revîews — 
Notes, Sic Monthly, price 4^. ; Annual Subscription, 5;. 
(including Postage), 
KANDAHAR CAMPAIGN, Personal Records of. By 
OflicerE etigaged therein. Edited and Annotated, with an 
Introduction by Major ASUE, laie ICÎng's Di^oon Gnards. 
Demy 8ïo, cloth, \2s. dd. 

3, St. Afarlin's Place, W.C. 
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XA YE, SIX JOHN WILLIAM. 
■ LIVES OF INDIAN OPFICERS : lUustralive of IhcHîs- 
tory of the Civil and MQilaty Service of India. Ist Séries : 
CokNWALLis, Mju.colm, Elphinstonk. — and Séries : Mar- 
1 TYN, Metcalfb, Bornes, Conolly, Pottinger.— 30! 
Séries : Todd, Lawkehce, Neilu Nicholson. Three 
Volumes, crown 8vo, doth, 6/. each. 
r XEENE. Rcv. H. G., Somttimi Pirsian and Arabie ProfaiBraJ 
Ike EasC Indiatt Colltge, HaUeybury, Herts. 
THE MODEST RAINDROP, and other Fables fot 
Old and Young. Transiated from the Persian. A New 
Edition, edited by Katubrine Keene, wiih Illustraiions by 
Samuel Fry. Square lôrno, cloth, 2j. bd 
ENT, W. SAVILLE, F.L,S., F.Z.S., F.R.M.S., fgraierlj 
Assistant in the Nat. Hisl. Dffartmail o/lke British Musetai. 
A MANUAL OP THE INFUSORIA. iDcluding a De- 
scription of tbe Fiagellate, Ciliate, and Tenta culiferous Pro- 
tO20a, Britisli and t'oreign, and au account of the Organîzation 
and Aflinilies of the Sponges. Wilti numerous IllustratioDi. 
Super-royal Svo, doth. To be completed in 5 Parts, price 
IQ!. 6rf. each. Parts I. to V, qow ready. 
KINAHAN, G. H. 
HANDY BOOK OF ROCK NAMES. With S 

sctiplions of the Rocks, Fcap. Svo, doth, +1. 
LANKESTER, £., M.D., F.R.S.. F.L.S. 

DUR FOOD: Lectures delivered at Ihe South KenEingt__ 

Muséum. Illoslrated. New Edition. Crown Svo, clolb, 4/. ■' 
THE USES OF ANIMALS in Relation to the Industij ~ 
of Man ; Lectures delivered at Ihe Soulh Kensiagton Muséum. 
llluslrated. New Edition. Crown Svo, cloth, 4J. 
PRACTICAL PHYSIOLOGY: ASchooIManualof Healdi, 
for Ihe use of Claies and General Reading. lllustrated with 
numerous Woodculs. Sixth Edition. Fcap. 8vo, cloth, ar. 6d, 
■ HALF.HOURS WITH THE MICROSCOPE: A 
Popular Guide lo the Use of the Instrument, With 250 
Illustrations. Sixteenth Thouaand, enlorged. Fcap, Svo, 
doth, plain si. 6d. ; coloured ^t. 
r. BANITAHY INSTRUCTIONS: A Séries of HandbiUs 
for gênerai Distribution :— 1. Management of Inrants ; 
a. Scarlet Fever, and Ihe best Means of Preventing il ; 
3. Typhoid or Drain Fever, and ils Prévention ; 4. Small 
Pax, and its Prévention ; 5. Choiera and Diarrhœa, and ïts 
Prévention; 6. Measles, and iheîr Prévention. Each, irf, • 
pei dozen, 6d. ; per 100, 47.; per 1,000, 301. 

3, St. MarH^s Place, tV.C. 
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LANKESTER, MRS. 

TALKS ABOUT HEALTH : A Book for Boys and GLrls. 
Being s.a Ëxplanation of ail Ihe Frocesses by which LiCe is 
sustained. Illustrated, Small 8vo, clath, 11, 
BRITISH FERNS; Their Classification, Arrangement of 
Geners, Structures, and Funclions, Directions for Out-door 
and Indoor Cultivation, &c. Illustrated with Coloured 
Figures □( ail the Species. New and Enlarged Edition. 
Crown 8vQ, cloth, gilt, 51. 
WILD FLOWERS WORTH NOTICE: A Sélection of 
some of our Native Plants whicli are most attractive for their 
Beauty, Uses, or Associations. With 108 Coloilred Figares 
by J. E. SowERBY. New Edition. Crown Svo, cloth, %!. 

LETTERS FROM A CAT, Publlshed by !ier Mistress, for 
the Benelit of nll Cats and the Amusement of Lîttle Children. 
Illustrated with numerouâ Woodculs and a Frontispiece. 
Small 410, cloih, gilt edges, Jj. 

LIVING VOICES: Sélections chieHy from Recenl Poelry. 
With a Préface by His Grâce Hie Archbiskop of Canter- 
BURY. Post 8vo, cloth extra, ^. bd. 

LONDQN CATALOGUE OF BRITISH PLANTS. 
Published under the direction of the London Botanical Ex- 
change Club, adapled formarking Desiderata in Exchanges of 
Spécimens. Seïenlh Edition. Svo, sewed, 6(/. 

LORD, 7. KEAST. 
AT HOME IN THE WILDERNESS: What to Do 
there, and How to do it. A Ilandbook for Travellers and 
Emigrants. With numerous lUusLrations of necessary Biggsge, 
Tenls, Tools, &c. &c. Second Edition. Crown Svo, 51. 

MAMMY TITTLEBACK AND HER FAMILY: A 
True Story of Seventeen Cats. Uniform with " Letters C-om 
a Cat." Illustrated t>y Addjb Lsdyard. Sm,4to, cl. gilt, Jj-. 

MANGNALL'S HISTORICAL & MI8CELLANEOUS 
QUESTIONS. New and improved Edition, carefully Re 
vised and brought up to the Présent Time. Well prinlcd 
and strongly bound. iSmo, cl«th boards, M. 

MESSER. FREDERICK A. 
A NEW AND EASY METHOD OF STUDYING 
BRITISH WILD FLOWERS BY NATURAL 
ANALYSIS. Being a Complète Séries of Illustrations of 
their Natutal Ordets and Gênera, Analytically Arranged. 
Demy Svo, doth, loi. dd. 

MICHOD, C. 7., laie Stcrtiary 0/ Ikt LondsH Alkklù- Clui. 
QOOD CONDITION : A Guide to Alhietic Training, for 
Amateurs and Professionals. 4(h Thousaod. Sm. Svo. cloth, ij, 

3, St. MariiH's PltKi, W.C. 
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MIDI^ND NATURALIST (THE) : Tbe Jounal of tbc 
AnociUed Nalnral Histoiy, Philosophical and ArchxoloeiMl 
Sodetics and Fieid CInbsof the Midland Counties, Edîteâ 
br-E. W. BADGi:x.aiid W. J. Harsison, F.G.S. Dem» 
Sto, ninUnted. Slonthlj-, Price Sixpence. Vols^ I. U> IV^ 
■tN> renJy, dolh, ^s. éd. oui ; Vol. V. commenced Tan. iSSl. 

MtLXE, ALEXASDER, M.D. 

Tbe PRINCIPLES ft PRACTICE of MIDWIPERY, 
wiib tome of ihe Diseases of Women. With numenj»» 
Woûd Eneraiings. SrCMid EditioD. Crown Svo. dolli 12/ ii. 
MANUAL OF MATERIA MEDICA AND THEHA- 
PEUTICS: Embracing ail the Medicines of Ihe Briiidi 
Pbairoacoporia. Foorth Edition, Revised and EtUaieed. b» 
WiLUAU Ckaig, M.D-, &c PostË™, clolh, gj 

HILTON, J. L., AI.R.C.S. 
THE STREAM OP LIFE ON OUR GLOBE: Itl 
Archives, Traditions, and Laws, as rcvcaJed by Modem 
Discoveries in Geology and Palaconloiogy, A Sketch, û 
Untechnical LAnguage, of the B^ûuung and Growth of Life, 
■nd Ihe Physiological Laws wliich govcm its PrwKss ud 
Opérations. Second Edition. Crown 8vo, cloth Ss 

MIVART, ST. GEORGE, F.E.S., V.P.Z.S. 
MAN AND APES: An Eipositioa of SlmclBial Resem- 
blances and Différences, bearing npoa Questions of AŒnilT 
andOrigJn. Withnumerons Illnstrations. Crown Svo, doth 6^ 

MONKHOVEN, D. VAN, Pk.D. 
PHOTOGRAPHIC OPTICS, iocluding ihe descrintioB ol 
Lenses and Enlarging Apparalus. Wilh zoo \V"oodcuu. Cnnni 
8vo, cloth, 7j. 6rf. 

NATURALIST'S LIBRARY (THE). Edited b» Sir 
William Jaudink, F.L.S., F.R.S. ConlainiDg nranermu 
Portrails and Memoirs of Emincnt Nahiralîsts. Dlustnted 
with 1,300 Colonred Plaies. Forty-lwo Volumes, fcapL 8to, 
cloth, cil' 'ops, /'g 91. ; or separately, 4/. 6if. eacb 
THE LIBRARY comprises —BIRDS, 15 Vola. Brilûli 
Birds, 4 Vols. ; Sun Bir-ds ; Humming Birds, 3 Vols. ; Gante 
Birds i Pigeon»; Famits; Birds of Weslem Africa, a' Vols,' 
Fly-Catthers ; Pheasanls and Peococks, &:c, ANIMALS' 
14 Vol». Introduction ', Lions and Tigers ; Brilish Quadrn' 

E^ds ; Dofp, 2 Vols. ; Horses; Rnminatin;; AnimaLi, Z VoU.j 
lepbanLs ; Marsupialia ; Seals and Whales; Monken ' 
Man. INSECTS, 7 Vols. Introduction lo Emomoltv* 
British Butlerflies and Wolhs, 3 Vols. ; Foreïgu Buttei^^ 
and Moth9, z Vols.; Beettea ; Bées. FISMES, 6 Vols. 
IntrodactïoD and Foreign Fishes ; British Fishes, 2 Volt. ■ 
Perch Family ; Fishes of Guîana, 3 Vols. ' 

3, SU MartMs Piaee, W.C. 
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yAVE, JOHANN. 

THE COLLECTOR'S HANDY-BOOK of AIffK, 

Diatoms, Desmids, Fungi, l^icbena, Masses, Ac. ^th 
Inslructions fot Iheir Préparation and for the rormation of an 
Herbarium. Translaled and Edited by Rey, W. W. SplCBR, 
M. A. Illustrated witiiii4Woc>dcuts. Fcap. 8vo, cloth, 2j. 6rf. 
\_Nsw Edition in Freparatum. 
NEWMAN, EDWARD, F.Z.S. 
BRITISH BUTTERFLIES AND MOTHS : An II- 
lustrated Natural History of. Coiitaining Life-size Figures 
from Nalure of each Specîes, and of the more strilcing 
Varieties ; also fiiU descriptions of both Ihe Perfect Insect 
t and the Catelpillar, togelher witb Dates of Appearance and 
Localities where fonnd. With over 8ao Illustrations, Super- 
royal 8vo, cloth gilt, 2y. 
Tht aiirae Work may alla if liad in Ttao Volumts, soM stparatcly. 
Val. /., Batterflies, ^s. éd. ; Vol. II., Moths, 201. 
NEWMAN. Cardinal. 
MISCELLANIES from the OXFORD SERMONS of 
JOHN HENRY NEWMAN, D.D. Tliird Thousand. 
Crown 8vo, cloth, 6j. 
NEWTON, JOSEPH, F.R.II.S. 

THE LANDSCAPE GARDENER; A Praetical Guide to 
the Laying-Out, Planting, and Arrangement of Villa Gardens, 
Town Squares, and Open Spsces, from a Quarter of an Acre 
to Four Acres. For use of Praetical Gardeners, Amateurs, 
Atchitecls, and Builders. With 24 Plans. Fcap. foîio, cl., laA 
NORTHERN MICRDSCOPIST (THE): An Illustrated 
Journal of Praetical Microscopy, with the Proceedings of the 
principal Provincial Northern Societles, Edited by Geokge 
E. Davis, F.R.M.S. Monthly, priceôrf. 
NOTES ON COLLECTING AND PRESBRVING 
NATURAL HISTORY OBJECTS. EdîledbyJ. E. 
Taïlor, F.L.S., F.G.S., Editer of "Science Gossip.^' With. 
numerous Illustrations. Crown Svo, clolh, y. 6d. 
Cmlaili—Ceolaaad Spécimens, BonKi, Birds" Eggs, Eullcifiies, Beetlcs,. 
HymcDOptera, Frc^-wiur ShcUa, FJawering Pbnu, Trceï aad Shmbl, 
UDIK5. FuDgi, Lichens, Seaw«ds. 
DUR ACTORS AND ACTRESSES. Sa Dramatic List. 
PARKER, ROBERT WILLIAM, Assùtani-Surgci/n to ihiEast 
Undon Hosfntalfûr Childrm. 
TRACHEOTOMY IN LARYNQEAL DIPHTHERIA 
(Mcmbranous Croup) : With Spécial Référence to Afler- 
treatment, To which are added a few General Remarks on 
Diphtheria and ils earlier Trealment. Demy 8vo, cloth, ds. 
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PAltA'IN, yOHN, F.R.C.P., F.R.C.S. 
COUT: Its Causes. Nature, and Treatment. Witk 
Directions for Ihe lEguUtîuu <A the Dlet. Second Kdltion. 
Demjr 8vo, clotli, p. 
THE ANTIDOTAL TREATMENT OP DISEASE. 

PaM 1. Demy Svo, eloih, yj. W. 
EPIDEMIOLOGY ; or, The Remote Cause of Epidémie 
Dibcascs in ihe Animal and ÎQ the Vegetable Création. With 
ihe cauGE ai I^Iunicanes, and AbnQimal Atmospherical Vicisâ- 
ludes. Pan II. Demy 8ïO, cloth, lor. (id. 
PASCOE, CHARLES E. 
SCHOOLS FOR GIRLS AND COLLEGES FOR 
WOMEN : A Handbook of Female Education, chjefly for 
Ihe Use ot Persons of the Uppet Middle Class. Wltli a Chapter 
on the Higlier Employment af Women. Crown 8vo, cloth, 5*. 
THE PRINCIPAL PROFESSIONS: A Practtcal Hand- 
book to. Compiled from Authentîc Sources, andbasedon 
tbe most récent Kegulalions for Admission to Ihe Nav j, Anny, 
and Civil Services(HDmeandlndian), the Légal and Médical 
Professions, lie Professions of a Civil Engineer, Archilect, and 
Arlist, and the Mercantile Marine. New Edition. Crowa 
8ïo, clolh, y. f>d. 
JPATTERSON, ROBERT LLOYD, Vicc.PraùUnt ^ 

Bil/ast Nalurat lliitory Society, àr'c. _ 

THE BIRDS, FISHES. AND CETACEA commonly:.. 
frequenting Belfaet Lougta. With a Map of Belfast 
Lough, and Tatile of Fish cauglit. Demy Sïd, cloth, 
PERSONAL APPEARANCES IN HEALTH AND 
DISEASE. Fiflh Thousand. Royal i6mo, cloth, lUus- 
trated, price ii. .Sût Healtk Primers, 
PERSONAL PIETY: A Hdp to Christians to Walk vt 
o( their Calling . Twenly-second Thousand. 24B10, cloth, 

PHW, y., Editor ef Amcrkait pumal of Micro!capy. 

HOW TO USE THE MICROSCOPE. Practical Hints 
on Ihe Sélection and Use of the Microscope, inlended for 
Beginnets, Second Edition. Ciown Svo, cloth, 3^. 6rf. 

POMONA, THE HEREFORDSHIRE : Conlaining Co- 
loured Figures and Descriptions of ail the most esleemed 
kinds of Apples and Pears of Great Britain. Edited by 
Robert llocc, LL.D., F.L.S. To be completed in Six 
Pakts, 4I0. Part 1. Illustrated with zz Colourcd Figures 
— ' 1 Woodcuts, price 15*. Part II. Illustrated 
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with 41 Coloured Figures and numermis Woodcuts, price 31 
(II PartlH, Illustrated with 34 Cflloured Figures, aod numéro. 
I' Woodcnts, price au. Part IV, Uluslrated with 60 Colourad 

Figures, and numerous Woodcuts, price 21s. 
PREMATURE DEATH : Its Promotion or Prévention. 
Fifth Thousand. Royal i6ma, cloth, price 11. Ste Health 
Primers, 
PROCTOR, RICHARD A., B.A..F.R.A.S. 

HALF-HOURS WITH THE STARS: A Plain indEasv 
Guide lo thc knowkdge of the Constellations ; showîngi in iz 
Maps, the position of the principal Star-gronps, nîght after 
night throughout the V'ear, witli Introduction and a separate 
Explanationof eachMap, TenthThousand. Demy4to,bdsTSï- 
HALP-HOURS with the TELESCOPE : APopularGuidc 
to the Use of the Télescope as a means of Amusement and In- 
Etniclion. Seventh Edit , lUustrated. Fcap. Svo, cloth, 21. (td. 
QUEKETT MICROSCOPICAL CLUB (Journal of the). 
Demy Svo, lUustrated. Parts 1 to 44 (Vol, VI., Part 3) ane 
published, \s. each. 
RALFE, CHARLES H., M.A., M.D. Canîak; F.R.C.P.Littd. ; 
latiTtacheriif Pkysiaîogkal ChrmistrytSI.Giffrg^sHospitBl.Gfc. 
DEMONSTRATIONS IN PHYSIOLOGICAL AND 
PATHOLOGICAL CHEMISTRY. Amnged to 
meet the requirements for Ihe Practical Examination in 
thèse subjects at the Royal Collège of Physicians and Collège 
of Surgeons. Fcap. 8ïo, cloth, Jj. 
RF-ADE, T. MELLARD, CE., F.G.S., F.R.I.B.A., ^t. 
CHEMICAL DENUDATION IN RELATION TO 
GEOLOGICAL TIME. Demy Svo, cloth, 2J. (>d. 
RIBEAUCOURT, C. DE. 
A MANUAL OF RATIONAL BEE-KEEPING. 
Translated from the French by Arthur F. G. Leveson- 
GowzR, Fcap. 8ïo, cloth, lUustrated, 2î, &/, 
RIDLEY, MARIAN S. 

A POCKET GUIDE TO BRITISH PERNS. Feap. 
8vo, cloth, 2j, 6d. 
RIMMER, R., F.L.S. 

THE LAND AND FRESH WATER SHELLS OF 
THE BRITISH ISLES. Illustrated with 8 Photo- 
graphs and 3 Lithographs, cotitainîng figures of ail the prin- 
cipal Species. Crown 8™, clath, loi, 62. 
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ROBESTS, CHARLES, F.R.C.S. 
THE DETECTION «f COLOUR-BLINDNESS AND 
IMPERFECT EYESIGHT. by the Methods of Dr. 

Snelien, Dr. Daae, and Ptof. Hoi.mgren, With a Table 
of Coloured Berlin Wools, and Sheet of Test-Types. Demj 
8yo, clolh. S/. 
ROBSON, JOHN E. 



of Prof. BABINGTON and Dr. HooKER, wilh Extra Labels for 
»11 NewSpedes. 3,536 Labels, with Index. Demy Sro, SJ. 

RODD, RENNELL. 
SONOS IN THE SOUTH. Imp. i6mo, purcfament, 3/. 6./. 

SCHAIBLE, CHARLES M., M.D., Fh.D. 

FIRST HELP IN ACCIDENTS: Seing a Surgical 
Guide in the absence, or before tbe arriraJ, of Medic»! 
Assistance, FuUy IlLustraied. 32rao, dolh, u, 

SCHLEIDEN. y. M., Af.D. 
THE PRINCIPLES OF SCIENTIFIC BOTANY ; or, 
Ilotany as an IcductÎTe Science. Translated by Dr. Lajs- 
KESTKR. Numcraus Woodculs and Six Steel Plates. Demy 
Sto, doth, loi. 6d. 

SCHMIDT, ADOLPH. asiislat hy GRUNDLER, GRUNOW, 
JANECH^ ôv. 
ATLAS OF THE DIATOMACE^. This magnificent work 
consists of Fhotograpb ïc Reproductions of the various fcmns of 
Diatotnacea?, ott Folio Plates, wilh description (in German). 
Price fis. per Part. E^ghteen Parts are now ready. 

SCIENCE 003SIP. A Mediom of Interchangc and Gosdp 
for Sludents and Loyers of Nature. Edited by J. E. Tayloï, 
F,L.S., F.G.S., &c. Published Monlhly, with numerotu 
Illustrations. Price Foutpence, or by post FivepeBce. ta 
Volumes are now published. Price, Vols. I, to 3CV., Js. 6J. 
each ; VoL XVI., 51. Seealsgpige 31. 

SCOTT, CLEMENT. 

LAYS OP A LONDONER. Crown Svo, doth, ^. 

SHAKSPERE QUARTO FACSIMILES. Photo-litho- 
grapbed by W. Grtggs, under the superintendence o( E. J. 
FuRNivALL, M. A. Camb. No. f, Hamlet, 1603. No. % 
Hamlbt, i6o(. No. 3, Midsommer Nighl's DtEam, First 
Quarto, 1600. No. 4, Midsumnier Nîght's Dream, Second 
Quarto, 1600. No. 5, Love's Labonr'a Lost, 1598. Price to 
Subscribers for the whole Séries (35), ^i. bd. each ; to Non- 
subacribers, loj. M. each. 
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SHOOLBRED, J. N., Mimb. Inst. CE. 

ELECTRIC LIGHTING, and ita Praetical Application. 

With Results from existing Kxiinples. Numeroua ItluEtra- 
lions, Crown 8ïo, cioth, 5j, 

SHOOTINQ ON THE WINQ : Plain Directions for ac- 
qulring the art of Shooting on Ihe Wîng. With useful Hints 
conceming ail tlist relates to Guns and Shooting, and paiticu- 
larly in regard (o the art of Loading so as to Kill. By an 
Old Gamekeeper. Crown 8vo, cloth, Ji. 6d. 

SIMMONDS, P. L. , EdUor of the yamtitt! of ApplUd SHmrt. 
WASTE PRODUCTS AND UNDEVELOPED SUE- 
STANCES : A Synopsis of Progress made b their Economi 
Utilization daring the last Quarter of a Century, at Hor 
Abroad. Third Edition. Ciown Svo, clolb, gi. 
SCIENCE AND COMMERCE : Theii 
Manufactures. Fcap. Svo, cloth, 61. 

SKIN (THE) AND ITS TROUBLES. Fifth Thousan 
Royal lâmo, cloth, liitistrated, price \s. Set Hl^ALI 
FKIM£RS. 

SMITH, y., Â.L.S., laie Curator of Ihe Royal Gardens, Kew. 
FERNS, BRITISH AND FOREIGN : The Hîstory, 
Organography, Classification, and Examination of the Species 
of Garden Ferns, with a Treatise on their Cultivation, and 
Directions showing which are the best adapted for the HoC- 
house,Greenhouse, OpenAifFeraery, orWardianCase. With 
an Index of Gênera, Species, and Synonyms. Fourth Edition, 
revised and greatly eolaj^ed, with New Figures, &c. Crown 
Svo, cloth, ^s. 6d. 

BIBLE PLANTS: Their Histcry. Wîtha Reviewof the 
Opinions of Various Writers regacding their Identification, 
Illuslrated with 10 Lithographie Plates by W. H. FiTCH, 
F.L.S. Crown Svo, cloth, 5j. 
SMITH, WORTHINGTON, F.Z.S. 

MUSHROOMS AND TOADSTOOLS : How to Distin- 
guish eaïily the Différence between Edible and Poisonous 
Fungi. Two large Sheets, containing Fignrcs of 39 Edible 
and 31 Poisonous Species, drawn the natural size, aad 
Coloured baai Living Spécimens. With descriptive lelter- 
press, 6s. ; on canvas, in cloth case foi pocket, loj. éd.; on 
canvas, on rollers and varnished, lor.- dd. The letterpress raay 
be had separately, with key-plales of figures, u. 
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SOWERBY, 7. 

ENGLI3H BOTANY. Contnining a Description and life- 
size Drawing of every Brïlïsh Planl. Ediled and broaghl 10 
to the Présent Standard oF Scîentific Knowledge, by "Y. 
Bos^vKLL Syme, LL.D., F.L.S., Se. With Popular Dt- 
Bcriptions of the Uses, Hîatory, and Traditions of euch Plaat, 
by Mrs. Lankester. Complète in 11 Volumes, doth, 
/aa Ri.; half morocco,/24 iîj.; whole morocco, £il% y, 6J. 
SPSAGVE, ISAAC, and GEORGE L. COOnALE, Af.D., 
FroffisBr of Botany at Harvard Univtrsily. 
THE WILD FLOWERS OF AMKRICA. Illustreted 
with beautifolly Coloured Plates ftom original Waler- 
Colour Paintings by IsnAC Spkagub. Demy 410, Pans 
1 to S now ready, price 51. each. 
f STANLEY, ARTHUR F., D.D.. DcaH ùf Westnitnsitr. 

SCRIPTURE PORTRAITS, and olher Miscdlaniet. 
Crown 8ïO, dolh, 6j-. 
STEINMETZ. A. 

THE SMOKER'S GUIDE, PHILOSOPHER AND 
FRIEND; What lo Smoke— What to Smoke with— and 
'the whole " What's Whal " of Tobacco, Historîcal, Bota- 
nical, Manufacturai, Anecdotal, Social, Médical, &c Tenth 
Thoasand. Royal jzmo, clolh, 11. 
SUNDAY EVENING BOOK (THE): Short Papers for 
Family Reading. By J. HAMlLTotJ, D.D., Dean StaNley, 
J. Eadie, D.D., Rev. W. M. Pukshon, Rev, T. Binnbv, 
J. R. MaCDUFF, D.D. Fourleenlh Thousand. 34100, dolh 
antique, \s. 6^. 
SYMONDS, Rai. W. S., Rictor of Pntdock. 

OLD BONES; or, Notes for Young Naluralists. With 
Références to the Typical Spécimens in the British Muséum- 
Second Edition, much improved and enlarged. Numerous 
Illostrations. Fcap. 8vo, cloth, ai. 61/. 
f TAYLOR. 7. E., F.L.S., F.G.S., EdUorof "Science Gosiifi." 
HATURE'S BYE-PATHS: A Séries of Récréative Panera 

in Natural History. Crown Svo, dolh, -js. &/. 

FLOWERS : Their Origin, Shapes, Perfumes, and Colours. 

I Illnstrated with 32 Coloured Figure» by Sqwerbv, and 161 

Woodcuts. Second Edition. Cro*n Svo, doth gilt, "js. Sd. 

HALF-HOURS IN THE GREEN LANES : A Book 

' for a Country Stroll. Illustrated with 300 Woodculs, Fifib 

Edition. Cron'n Svo, dotli, a^. 
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TAYLOR. y. E., conHnwd. 

HALF-HOURS AT THE SEA-SIDE; or, Recreations 
with Marine Objecls. Illnstrated wilh 250 Woodcuts. Fouith 
Edition. Ctown 8vo, doth, 41'. 

OEOLOGICAL STORIES: A Séries of Autobioeraphiea in 
Chronologicai Order. Numerous Illustrations. Fourth Edition, 
Crown 8ïo, cloth, 4J. 

THE AQUARIUM : Its Inhabitants, Structure, and Mmage- 
ment. With 338 Woodcuts. Second Edition, crown 8ïO, 
cloth extm, 6t. 

S^e alsa Notes on Coliecting and Preservibo NatueAI. 
HisroRY Objects, pa^ 19. 
TIME'S FOOTPRINTS : A BirtTiday Book of Biiter-Sweet, 

l6mo, dotii gilt, 2J. (u/, 
TREASURY OF CHOICE QUOTATIONS; Sélections 
from mare than 300 Eminent Auttiors. Wilh a complète 
Index. Crown Sïo, cloth extra, 31. 6d. 
TRIMEtf,H.,M.B. (Lond.), F.L.S., andDVER, W. T.,B.A. 

THE FLORA OF MIDDLESEX: A Topographical and 
Historical Account of the Plants found in the County. With 
Sketcbes of its Physical Geography and Climate, and of the 
Pn^ess of Middleset Botany lîunng the laat Threc Centu- 
ries. With a Map of Bolanical Districts. Crown Svo, 12/. dd. 
TROTTER, M. E. 

A METHOD OF TEACHING PLAIN NEEDLE- 
WORK IN SCHOOLS. lUustrated with Diagrams and 
Samplers. New Edition, revised and arranged according to 
Standards. Demy Svo, cloth, 2J~. dd. 
TURNER, M., and W. MARRIS. 

A GUIDE to the INSTITUTIONS and CHARITIES 
for the BLIND in the United Kin^dom. Together with 
Lists of Books and Appliances for their Use, a Catalt^e of 
Books pubtished npon the subject «f the Blind, and a IJst 
of Foreign Institutions, &c Demy Svo, cloth, 3J. 
TiVINING, THOMAS, F.S.A. 

SCIENCE MADE EASY. A Connected and Progressive 
Course of Ten Familiar Lectures. Six Parts, j}to, priée ir. 
each. Cfn/m/i,'— Part I. Introduction, explaining the purpose 
of the présent Course, and its use in Schools, or for Home 
Stndy.— Part II. Lecture i. The First Eléments of Mechani- 
cal Pbysics. Lecture ii. Mechanical Physics (eentûiutd). — 
Fait III. Lecture iii. Mechanical Physics (iencludtd). 
Lecture iv. Chemical Physics. — Part IV. lecture v, 
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Inot^DÎc Chemistry. Lecture vL Oisanic Cbemistrj. — Put 
V. Lecture -ru. Oatlinei of tbe Minerai and Vi^etablc Kii%- 
âom& Lecture viiî, Oatlines oF the AdïhuxI Kîngdom. — 
Part VI. Leclure îx. Human Pbysïology. wilh Ouilînes of 
Anatomj. Lectuie i. Human Phyâol<^)' fcontiuded). 
A Séries of Diagraios illnsitratiiig the above ïs aiso pnblisbed. 
a list of which may be hsÂ on applicatioti. The piice ôf a Com- 
plète Set of Dingrams îs £i ; the cobt of llie sepaiate ïbeecs vaiiei 



from &/. t< 






infon 



Dr Iheir peispïcuUy, chcapaes and vicl 

Lt il dcËired by InQuencial lEUdenG lo ïwfHn plcaung and ïoAnKIJVt 
doD, (m leom liigh-dau scicntific pbraieaïogy.'^'- J'ffKrmt/ tj/' jf/^M 

UP THE RIVER from WESTMINSTERto WINDSOR- 

A PiuiDrama in Peu and Ink. Illii5lral«l wilh Si EngraTiiigs 
and a Map of the Thames. Deniy Svo, ts. (sd. 

VICTORIA INSTITUTE, orPhilosophical Society of Graai 
Britain : Journal of the Transactions of. Edited by the Hob. 
Secretaiy. Caplaîn F. W. H. PETRre, F.R.S-L., F.G.S^ &c 
Demy 8yo. Voi. Xtl. Part i. ^s. 6rf. Part ii. y. bd. VoU. 
I. to XI., cloth. gilt tops, price ^l li. each. Mo« of 
the more important articles are publisbed also in pamphlet 
fonn. A Hst of thèse may be had (u< application. 

WAGNER'S LOHENGRIN, Musically and Piclorially nias- 
traled. The Lcgend and the Pocm written ond Cranslated b]i 
John P.Jackson, 'With ibe Muïical Gems of fte Opôi 
for Voice and Piano, arranged by Frances Manbtte Jack- 
son. Royal 4to, sewed, 2r. &/. 

fVA/TE, S. C. 
GRACEFUL RIDING: A Pocket Manual for Equestrians. 
lUustrated. Fcap. Svo, cloth, zi. &/. 

iVALE, TTu Bev. H. J., M. A, Laie LUutmanl lyh A'ing's 
Hussars and Scols Griys. 
SWORD AND SURPLICE; or, Thirty Yeara' Remin- 
ïseences of the Army and Ihe Church. An Autolàogiaphy. 
With a Fronlispiece. Demy Svo, cloth, l^. 

WALFORD, E., M.A.,LaU Schdar of Baîliot Cùlkge, Qxfnd. 
PLEASANT DAYS IN PLEASANT PLACES. 

Contents: Dorney and Biitoham — Shanklin — Hadleieh SL 

David's — Winchilsea — Sandwich — St. Osyth's Priory Rich- 

borough Cistle — Great Yarmoalb — Old Moreton HaU— 
Cumnor — Jghtham — Shoreham and Bramber — Beaulien — 
Kenilworth— Tattershall Tower— Tower of Essex. Second 
Edition. With numerous Woodcuts. Cr. Svo, cloth extra, ^s. 
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WALFQRD, j 

HOLIDAYS IN HOMK COUNTIES. Cûnlints : The 
Birthplace of Nelson — Chiswîck — Selboume — BrambleCye 
House — Cheneys — Doïer— WaLsey aX Esher — Stoke Pogis — 
Leeds Castle — Tharaes Head — St. Albana and Gorhambory 
— Chertsey — Harold's Tomb — Rochestet— Ely— Halnaker 
and Baxgrove. Illuatrated wiih numerons Woodcuts. Crown 
8ïo, cloth exlra, f,s. 

THE SHILLING PEERAGE. Containing an Alphabelical 
List of the House of Lords, Dates of Création, Lisis of 
Scotch and Irish Peers, Addresses, &c. 3amo, clolh. II. 
Published annually. 

THE SHILLING BARONETAGE. Containing an Alpha- 
betical List of the Baronets of the United Kincdom, Short 
BiogTaphical Notices, Dates of Cieatiou, Addresses, &c. 
32nio, cloth, \s. Publiahed annually. 

THE SHILLING KNIGHTAGE. Containing an Alpha- 
betical List of the Knlghts of the United Kin^om, Short 
Biographicai Notices, Dates of Création, Addresses, Se. 
3zmo, dotb, is. Published annually. 

THE SHILLING HOUSE OF GOMMONS. ConUining 
a List ofall the Menibers of the Britïsh Parltament, theitTown 
and CouDlry Addresses, &C. 32mo,d.,lJ. Pnhllshed, annually. 

THE COMPLETE PEERAGE, BARONETAGE, 
KNIGHTAGE, AND HOUSE OF COMMUNS. In 
One Volume, royal 32010, clolh extra, gilt edges, 5^. Pub. 
lished annually. 
WHITMAN, WALT. 

LEAVES OF GRASS. Anthor'* Copyright Edition. Crown 
8vo, cloth, 9/. 
WILBERFORCE, SAMUEL, D.D., Bhkop of Winchester. 

HERPES OF HEBREW HISTOHY. New Edition. 
Crown 8vo, cloth, 5/, 
WILDE, OSCAR. 

POEMS. Thirii Edition, Crown Svo. Printed on Dntch 
hand-maâe paper and bound in parchment, lOir. 61/. 
WILSON'S AMERICAN ORNITHOLOQY; or, Natnral 
History of the Birds of the United States ; with the Continua- 
tion by Prince Chakles Lucien Bonaparte. New and 
EnlarEied Edition, compleled by the insertion of above One 
Hundred Birds omitted in the original Work, and by valuable 
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WORDSWORTH'S 



FrogrcM. Tbird Editioii, icrbed ud comcted bj- Auraxw 
STEiiiMm. Fcap. Svo, dodi, je W. 
CURIOSITIES OF CIVILIZATION. Beô^ Encys r- 

Srinted ftoni the Quajiirijr un] Eikutir^ Kenhmt, CiOBB 
»o, cloth, 6/. 
ZERFFf, G. C. /«.a. F.R.S.L. 

MANUAL or the HISTORtCAL DEVELOPMENT 
OP ART— Prehistoric, Ancient. Hcbiew, Classtc, E*ilr 
Chriiliao. With spécial TeTerence to Architecture, Sn^itDic, 
PunCing, and Omameiitation. Ciown Svo, clodi, 6i>. 
8PIR1TUAI,ISM AND ANIMAL MAGNETISH : A 
Treatise on i^piiituai ManifestalioDS, &c. &c., in irhïch ît is 
Bhown that thèse can, by carefui sludy, be tiâced to NMorJ 
Causes. Third Edition. Crown Sto, sewed, is. 

Dcray 8ïo, cloih, 71. td. 

PRACTICAL MICROSCOPy. 

GEORGE E. DAVIS, F.R.M.S., F.C.S., F.I.C, &c. 
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Illuïtrated with 257 Woodcuts and a Coloured Frontîspiecc 
London : David Bogue, 3, St. Marlin's Place, W.C, 
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Demjr i6nio, cloth, Price One Shilling. 

HEALTH PRIMERS. 



Under this tille is being issued a Séries of Shilling Pe[MEHS on 
subjects conQGCled with ihe Préservation of Health, written and edited by 
eminect médical authoiilïes. 

The iist of Coniributors includts ihi folliraiiBg nanus :— 

W. H,Allchin,M.B., F.R.C.P., F.R.S.E., G-W. Balfoub, M.D., 

F.R.C.P.E., J. CriChTON Brownb. M.B.. LUD., F.R.S.E., SiDNEï 

CODPLAND, M.D., M.R.C.P., John Curnow, M.D,. F.R.C.P.. J. 

Langdon Down, M.D., F.R.C.P., Robert Farquhaksqn, M.D. 

Edin.p M.R.C.P., Tilbuhï Fox, M.D., F.R.C.P., J. Mohtimer 

Ghanville, M.D., F.G.S., F.S.S., W. S. GreenfIëLd, M.D., 

F.R.C.P., C. W. HeAton, F.C.S., Harhv Leach, M.R.C.P.. G. V. 

POOBE, M.D., F.R.C.P., Henri Poweh, M.B.. F.R.C.S., W. L. 

PURVES, M.D., F.R.C.S., J. Netten Radcliffe, Eu. -Près. EpidI, 

Soc, &.C., C. H. Ralfe, m. a., M.D., F.R.C.P., S. RiNOER, M.D.. 

F.R.C.P.,JoHNTwEEDy,F,R, es. John Williams, M.D., F.R.C.P. 

Thifollewing Volumis are ubib readj/ .■— 

Prcmature Dcath : Its Promotion or Prévention. 

Alcohol: Its Use and Abuse. 



ind Tra 



img. 



The House and its Si 

Personal Appearances in Health and 

Baths and Bathing. 

The Skin and ils Troubles. 

The Heart and its Punction. 

7-11 */ follewed by— 
The Nerves. Tbe Throat 

The Ear and Hcaring. 
The Head. 
Clothing and Dress. 
Water. 

Fatigue and Pain. 
The Eye and Vision, 



Température in Healtl 

Health of Travellera. 
Health in Schools, 
Breatb Organs. 
Foods and Peeding. 
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BOGUE'S HALF-HOUR VOLUMES. 
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